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PREFACE. 


It is my pleasant duty to introduce to the agricultural 
public the work of M. P. de Sornay on the tropical 
Leguminos:e. 

M. de Sornay, originally a student at the Agricultural 
Station, has for the past nine years been attached to the 
staff as A.ssisiant Director. 

The family of the Leguminoste contains a large number 
of species whose practical applications, chiefly in warm 
climates, are of great interest, and M. de Sornay ’s treatise 
on them is the best proof of the extent of his knowledge and 
his zeal. 

We cannot but be indebted to the author for having 
put together such a mass of information in so concise and 
instructive a form. Besides a description of the characters 
and praciu'al uses of tropical Leguminosa:, the reader will 
find a study of the peculiar agricultural properties of this 
family, which forms a special class of its own in the vege- 
table kingdom. 

Clear and sintple in plan, and unencumbered bv useless 
comments, it contains a scholarly account of the subject 
tempered by tlie sound judgment of the writer. His personal 
contribution is of the greatest value. 

This contribution consists of numerous analyses of plants, 
an account of the observations on the cultivation of each, 
the advantages to be derived from them, and their manifold 
uses in industry and agriculture. Once read the work cannot 
fail to be appreciated. 

There is no doubt as to the future success of this book 
of M. de vSornay, and I am happy to have this opportunity 
of offering him mv congratulations and of assuring him of 
mv esteem. 

P. BONAME, 

Director of the Agricultural Station of the 
Island of Mauritius. 




INTRODUCTION. 


It is specially gratifying to have been chosen by the 
author to give an introduction to this book, since for many 
years past we have liad numerous opportunities of appreciat- 
ing the value and interest of the; works of Al. de Sornay. 

The family of the ]>eguminosa; is one of the most im- 
portant in the plant kingdom, not only on account of the 
diversity of its species, but because of the practical value 
of its products, ei liter as food, or in trade, or from a 
farming point of view. 

The leguminous plant, in fact, is one of which the nature 
and phvsiologv are most complex. Its peculiar property 
of fixing atmospheric nitrogen lias been the cause of a 
number of controversies, and the .study of it has arou.sed 
the interest of numerous scientists, who, al anv rate at first, 
were b\' no means in agreement. To-dav it is practically 
uni versa] h- aiaepted tliat this plant does possess the property 
of tixing atmospheric nitrogen, but a Scotch .scientist has 
endeavoured to confute the idea of this faculty being confined 
exclusivelv to the Legiimino.ScC. lie has biought forward 
a number of experiments and arguments aiming at sltowing 
(hat t/ie egu mi Mo.Sc'c on/v .sharia ah/iough /n a more marked 
degree, the faculiv common to all jdants (.>f absorbing 
atmosphei'ic nitrogen l)v means of organs situated on their 
leaves. 

llow(*ver that mav be. lh(‘ i)oint of gris'itest interest to 
us is to acipiire a biMter knowledge of the plant, not from 
the jilivsinlogical ]ioim of view (these ])rinciples to-day being 
sufficient] V well eslablished), but rather from the economic, 
farming, and general agricultural point of view. 

The importance of this class of crop and the advan- 
(ages lo be derived from it are well known, and nil who 
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are interested in tropical plants will lihd in this work in- 
formation of the utmost value. 

Al. de Sorna\', wluj for a number of years has been a 
member of the stall of the Agronomic Station at Mauritius, 
had already published, some time ago, in the Bullet in of 
the Station, a short treatise on the heguminosce. 

hncou raged b\' the favourable reception accorded to this 
treatise, lie wished to gather into one volume a number of 
scattered works on the economic I.egiiiniiiosm of the Tropics. 
This task has demanded from the aullujr a large amount 
of lime, patience, and rese/irch; not onlv has he personallv 
carried out a luiinber of analyses, Inil he has further given 
us the results ol those made before his own. 

1 he book, in lact, torms a complete sur^’ev; the author 
deals with each (jiiestion in full deiail, he is not content 
merely to leler to such-;ind-stich anotluu' work, but is anxious 
that everv chapter ma\' ff)rm a compile whole, where the 
leadei nirt_\ lind all tin* information lu" I'an retjuire. Ht* 
wishes his IxMik to he a guick' within tlu^ reac'li of all. 

^I. de Scu’iKiy e\ciis(^s hims(*!t, liowevia', for not al\vti\'s 
having given as mudi detail as he wotild have desired; he 
has not always been able to escape the diflictiliy of finding 
the leterences necesstiry, hut Me who for mtinv yt^ars have 
followed .M. (le Sornav’s r(s(‘arches, and have actually seen 
him at woik, fwl (omiiK'vd that wlien*\-er the references 
have been scanty they ^la^•e been rephat'ed by an exceptionallv 
valuable personal experience and by llie ad\uVe of his 
esteemed master and friraul, M. Kmianu*. 

I lie srhcmr i,f ihc „ork, which has l)cen i)lanncd with 
the .tfreatest clariiy, may be summarized as f,)||„„s:_ 

An a((ounl of the Ihearies on the fiNalion of nitrojren 
rom the air by the l.(‘gumiriosce. 

\'ah,e of restoralire food .and fodder plants, origin 
description, cultivation, varieties, yield, uses of ntimeron.s 
species : pea-nut, Bambarra grnund-ntit, jack lienn, pigeon- 
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ix. 

pea, chick pea, clover, yam bean, lenlil, siilla, Ben^^al 
bean, 

Comparison beUveen various rotation peas. 

Investigation of the manganese, prussic acid, and starch 
in the Leguininos^. 

V'alue of the Leguminosa? from an agricultural point of 
view; their use as animal fodder and in pasture. 

Plants \ ielding rubber and resin : l.eguminosai pro- 
ducing tanning matters, dyes, building timber, drugs, textile 
materials, Leguminos^e as ornamental plants. 

Pests attacking the Leguminostu. 

Bibliography. 

Seventv-tive to eightv liitlierlo unpublished plates of 
sketches and photographs lend additional interest to M. de 
Sornay’s work. 

We wish this work all the success it deserves, and can 
hardly fail to obtain ; for not only is it the product of long 
and unremitting toil, but it will certainly lighten the tasks 
of numerous otlier workers. It will take first place among 
the good book's dealing with tropical agriculture. 


H. PEI.LRT. 




TRANSLATOR’S NOTE. 


In view of the very great amount of work and the 
possible loss in accuram' \\hi(;]] con\'prsion of the numerical 
data in M. de Sornay’s book would have entailed, it has 
been decided to retain the metric svstem throughout. I have, 
however, considered it advi.sable to dispense A\'ith the old 
French measure, tlie “ arpent,” fretjuently occurring in the 
original, and to state all calculations of area, yield, &c., in 
terms of liectares. Vov the sake of convenience, a table of 
French and hinglisli equivalents is included tti the begin- 
ning of the book. 

In discussing the fruit of the Lt^guminosm, the word 
‘"pod” has been used to denote ilte whole fruit with its 
contained seeds, and the word “ huslc,” the ecfiiivalent of 
“ sliell,” or the American “luill,” lo signify llu‘ pod emptied 
of its seeds. 

Owing to the War, communicaiion with the author has 
been difticailt, ('onsecjucntly no aiiempi has been made to 
modify plan of the original in an\' wav and the trans- 
lation laanains somewhat more literal than might have been 
the case had ('loser collahorati(')n been possible. A com- 
plete set of proofs, however, has passed through M. de 
Sornav\s hands and such corrections as he lias made have 
l)een incorporated with niv own. 

I wish to take this opportunity of (expressing my thanks 
to Mr, C. F. Walton, M.Sc., and Mr. W. IF Whitehouse, 
of tfie I’niversity C^dlege of Whales, Aberystwyth, for 
considerable help in the work of revision. 

F. W. FFAIF'KLY, 
lutenuitioiKiJ Institute of Agriculture, 
Rome. 
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TABLE OE FRENCH AND ENGLISH 
EQUIVALENTS. 

I Mile (U.K.) = 1,609 metres. 

I Yard (U.K.) = oi-44 centimetres. 

I Foot (U.K.) = 30-48 centimetres. 

I Inch (U.K.) = 2-54 centimetres. 

I Square Yard (U.K.) = *836 sq. metre. 

I Kilometre ijO03’6 yards, 

I Metre = 30*37 inches, 
r Arpent ^ ]-04 .acres. 

] Hectare -- 2 -47 acres. 

I Acre (U.K.) = 0*40468 hectares. 

1 Acre (U.S.A.) = 0*40469 hectares, 
r Gramme = i.A.,th of kilo = i 5 ' 43 “ ^s^mins. 

I Hectogramme = A th of kilo ^ 3-5 oz. 

1 Kilogramme or kilo = 2*2046 Ib. 

I Quintal of 100 kilos ^ 220-46 lb. 

I Metric ton of 1,000 kilos = '084 ion. 

I Hiishcl of wheat (U.K.) = *27^ j6 quintals. 

I llushel of linseed (U.K.) ^ '23587 quintals. 

I lb. (English) - *4.^350 kilo. 

1 Quarter wheat (li.K.) - 2*17724 quintals. 

I Quarter of linseed (U.K.) = r 880()4 quintals. 

I Ton (U.K.) 10*16047 quintals. 

I Litre - 1-7598 pts., or '88 quart. 

I Pint = *56825 litre. 

I Gallon (8 pints) = 4-546 litres. 

I Bushel (8 gallons) = 36*3677 litres. 

I Quintal per hectare = 89 lb. per acre, or nearly il bushels of wheat 
at 60 lb, to the bushel. 
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GREEN MANURES AND MANURING 
IN THE TROPICS. 


CHAPTER 1 . 

GENERAL REMARKS. 

I'liE family of the Leguminosac, which numbers not less 
than 7,000 species distributed over every portion of the 
terrestrial globe, contains, according to Van Tieghem, 
430 genera. It includes herbs, shrubs (large and small), and 
trees of very varying aspect, some species climbing by means 
of foliar tendrils, e.g., peas, kc. 

The l.eginninoste are dialypetalous, dicotyledonous 
plants, in which the essential character is that the pistil 
(female organ) is almost invariably formed of a single free 
carpel. The fruit which results from the fertilization of this 
carpel is usually a pod {legumen) or legume, and to this the 
faniilv owes its name. 

The seeds contain an albuminous substance, “ legumin,’’ 
which is of great importance from a technical point of view. 
It is certain that owing to its wealth of nitrogen it plays 
the chief part in the nutritive value of those plants which 
contain it. Legumin in its ground composition closely 
resembles other proteid principles contained in plants, but 
the percentage of nitrogen present is higher. 

The proportion of this body present, in fact, is i8'5 per 
cent,, whereas in albumen and casein the proportion reached 
is only 16 per cent. 

The Leguminosic are generally divided into three great 
sub-families : Cecs^pinea?, Mimoseae, and Paptlionaceae. 

I 
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Whilst the Papiiionaceie adapt themselves to every climate 
and are found distributed from the Equator to the Poles, the 
Mimosea^ and Ca^salpinea', on the other hand, prefer tropical 
climates, where they are encountered in large numbers. 

The Papilionacea3 are plants which are well known and 
easily identifiable by their inflorescence. The calyx has five 
sepals, the corolla is composed of five petals : that uhich is 
superior and conipleielv extei nal is called the .'Standard ; those 
which are lateral, their upper margins overlapped and lower 
margins overlapping, are the ndngs; those wliicT are in- 
ferior, with their lower margins gtUKM'allv muiiiallv adherent, 
constitute the keel. 

The Papiliunace^c are di\’ided into eleven tribes: 


I. r’t)dalyrifLL' 

II. Genislfit 

III. TrifolIe,t: 

IV. hoiex ... 
V. Galegciu 

VI. lledvsare^e 
VII. \'icie3e . . 
VIII. Phaseolese 

IX. Daibcrgie;!? 
X. Sophoreiu 
XI. Swarlziei- 


Pixtalyria. 

Crotalaria, Liipinus, Genista. 
Medicare, Mclilolns, Trifoliiini. 
Lotus, Astrncaliis. 

Indi^^ofera, Tephrnsia. 

Aiachis. 

^'icia, Lens, Lathyriis, Pisiini. 
(tlycina, Mucuiia, i^haseolus, 
Voandzeia, Doliclms. 
Dall)eigia. 

Sophora. 

Swaitzia. 


The Ctesalpinea^ possess Howtus \\hich closelv resemble 
those of the Papihonaceae, onl\’ dilTenng Irom them in the 
s&stiyation of their corolla, \\'hi('h is iml)ricate in such a 
manner that the posterior petal is enveloped instead of 
enveloping. It is in this group that the flowers are most 
irregular, for one meets with all sorts of anomalies, atrophy 
of stamens, petals, &c. Such is the case in the locust tree, 
which has no corolla. 

The Csesalpineae are divided into six tribes : — 


I. Sclerolobiejc 

1 1. K 

ucje^ialpiniere 

III, Ca^sieae,,. 

IV. Bauhiniea: 

VV Amhcrsiieiu 

VI. Cynometrere 


Melanoxylon. 

Cic^alpinia, Ipijoiatoxylon. 
Cassia. 

Bauhinia. 

Tamarindns. 

Copaifera. 
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Fig. I.— Species of Leguminosa'. Rediiit (Mauritius). 


4 


GENERAL REMARKS 


The Mimosece are disiinguished from the Uvo other sub- 
families by the unvarying regularity ot their lluwersj tliat is 
to sav, every variety of the Mimosete has the same t^pe of 
flower, in which the corolla is valvate with one or several 
sepals. Everybody is acquainted wiili the llower of the 
acacia, which, with the sensitive plant (Mimosa pudica), is 
the most familiar of Mimosete, and all the remaining species, 
like tliesetwo, have the llowers arranged in globular cajtitula. 
In certain parts of the flower the Mimosete may show varia- 
tion, but it is not within the scope of this work to detail the 
parts of flowers in each species. 

Here we onlv have live subdivisions; — 


I, Parkle;>; ... 
II. Adenanthere.e 
ni. Eumimo.seai 
IV. Acaciea? ... 
y. Ingres 


l^entaclcthra. 

Adenanthera. 

.Minioi^a. 

Acacia. 

Aihizzia, 


'I'hese subdivisions have been taken fnun \'es(] tie’s 
“ Eotanique,” and although all botanists are not agi'eed as 
to this classification, the above grouj)s seem to be the l)(*st. 

Among the Dicotyledons, the immense family of the 
I.eguminosre is one of the most characteristic and, at (lie 
sanu^ time, one of those in which the type of organization 
undergoes the most far-reaching modifications. It ranks as 
one of the most important in nature, and renders manifold 
service to the human race. 

i he Leguminosai inhabit every clime; lliougli exiremelv 
numerous in the torrid and temperate zones, (hey also liave 
representatives in Arctic latitudes, on the verv'^ boundary line 
of the vegetation limit. 1 hese plants are of ev(Tv dimension, 
from the tiniest herbs to the most gigantic trees, (’nmmeiaa* 
and domestic economy obtain from them all kinds of pro- 
duct.s: seeds of value for food or oil, farinaceous tubers, 
fodder, fertilizers as by-products, woods liiftlily valued for 
their beauty or tlieir strength, dyes and medicinal mailer, and 
finally a prodigiou.s variety of ornamental herbaceous or 
arbore.scent plants. 
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Their botanical characters are as follows : Leaves alter- 
nate, persistent or caducous, nearly always furnished with 
stipules, sometimes foliaceous, sometimes spiny, occasionally 
reduced to simple glands; these leaves are only rarely simple, 
being usually pinnate, that is to say, composed of leaflets 
arranged in pairs along a common axis, with or without a 
terminal leaflet; the pinnate leaf may l^e often simply 
trifoliate or even reduced to a single leaflet. In certain 
genera they are doubly or trebly pinnate, as if the leaflets 
themselves had split up into secondary leaflets, flflie flowers 
are almost universally hermaphrodite, but (hey sometimes 
become ufii sexual through atrophy (the locust tree, for 
instance). 

d he corolla Is polvpelalons and (he stamens usually ten 
in number; scn’eral groups, however, form an exception under 
this heading through the inonopetaloiis condition r)f tlie 
ccjrolla and tlu; indelinile number of stamens. The ovary, 
invarial)ly free, develops into a legume or pud. 

1 he Papilionacem eonsiitutj^ the majority of tlie family 
of the I.eguminosa'. ddieir leaves are nearU^ always com- 
pound, often trifoliate, sometimes reduced to the terminal 
leaflet, and then apparently simple. More rarely all the 
leaflets disappear, and their place is taken bv a foliaceous 
dilatation of the petiole, which, in this case, goes by tlie 
name of a phyllode. It can even happim that the petiole as 
well as the lamina may be lai'king, and the leaves may be 
replaced lyv foliaceous prolongations of the stalk, which is 
then said to be winged. In a certain number of genera the 
distal leaflets, reduced to their median nervure, are trans- 
formed into tendrils, as in the common or sweet pea. 

In the C^esalpinecie, the leaves are pinnate with or without 
a terminal leaflet, sometimes hi- or tri-pinnate, rarely perfectly 
simple. 

In tlie Mimosea; the leaves are, in the majority of cases, 
bi- or tri-pinnate. In a small number of species thev are 
sensitive; that is to say, capable of performing apparently 
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spontaneous movemenls at the slightest contact with an 
extraneous body. 

!n every country and among every people from time 
immemorial the Legiiminosa^ have played a most important 
part. Do not we see Diosco rides, Galen, and Pliny speaking 
of the cultivation of the green pea? And did not Esau 
exchange his birthright for a mess ol lentils ■ 

l^zekiel, David, and Samuel have dest ribed the existence 
of the bean, and it was introdticed into China 2,822 years 
before the Christian era. 

The attention of mankind from the earliest times has 
been directed to tlucse valuable and remtinerativt^ plants. 
Gradually, all those which have pro\’ed of proht have been 
recorded, and at the present (la\- the list of their names is an 
exceedingly long one. 

In more recent times, scientists have not l)f*en content 
merely to ree(.)rd aiul to cuhivaie tliese plants; thev have 
studied their properties and their nature as well. I'irstly, 
they have been struck by the phenomenon of the (ml ti vat ion 
of Legiiminosm enriching th(‘ soil in nitrogen instead of 
impoverishing it; they have realized all the capabilities such 
plants may oiler, and by their researches have benelited tin* 
world at large. I hese researi'luvs have resulted in the 
regeneration of exhausted soils by intensive cultivation; the 
rational cultivation of valiial)le species of tiinl)er; the wise 
employment oi fodder in the feeding of cattle; the (‘xtended 
use of inter-crops; the extraction of certain (his and the 
extension of manifold industries which luua* (‘nri('h(-*d man 
and facilitated his means ot existence. 

We shall have occasion, in the course of this work, to 
study more ])articulariy the chi(‘f species of this order of 
plants. Within bounds so restricted as ours it is impossible 
to mention all the existing l.eguminos<'e. We shall be 
obliged to limit ourselves to discussing tho.se which man 
has been able to turn (o bis advanlage, an.l wbieh are 
distributed throughout the Tropics. 
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\rhcioi>v V, Rchaut. 


Fig. 2.— Leguminous plant. Reduit (Mauritius). 
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As it is inevitable that several will escape attention, we 
must claim the reader's indulgence and ask him to take into 
account only our wish to render this work of value to those 
who are starting work in the Tropics. 

In order to make reference easier we shall retain the 
established divisions, i.c., Ikipilionaccic, Ckusalpinea*, and 
Mimoseae, and we shall class all plants among these sub- 
families without regard to the subdivisions already 
enumerated, which are useful to know, but which have no 
first-rate importance so far as the culture and exploitaiion 
of these plants are concerned. 
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CHAPTER II. 

ACCOUNT OF THE THEORIES ON THE ABSORPTION 
OF NITROGEN FROM THE AIR BY THE LEGU- 

minos;e. 

Chikf Researches. 

'I'he function of llxution of atmospheric nitrogen by 
plants is a problem which not only is of interest to scientists 
under the head of plant physiology, but which also has its 
primar\- application in the fertilization ut the soil, and it is 
particularly from this double point of view that it is of 
interest to agriculturists. I'roni the day when observant 
minds were eager to understand the effect of crops on the 
soil which Itad borne them— which is looking ba('k tlumsands 
of vears, seeing we have to deal with agricultural scientists 
like Columella — it was noted that the soil seemed im- 
proved after a crop of legtiminoiis plants, such as lupin, 
vetch, &c., and we mav sa^' that all work undertaken on 
the subject of fixation of atmospheric nitrogen has its origin 
in these observations, since thev were made in order to 
understand the reason for the soil, after having produced 
the leguminous plants supplying a considerable amount of 
nitrogenous materials in the shape of fodder and seed, being 
found subsequently just as rich, if not richer, in this element, 
considered as being the most potent in plant growth. 

However, at the start, which represents an epoch now 
fairly remote, seeing that authentic research onlv l)egan with 
Boussingaiilt in 1838, attention Avas chielly paid to consider- 
ing w he liter plants actually did absorb nitrogen from the 
air. At this period this faculty was not only assigned to 
the Tegiiminosae, but to all plants, and Boussingaiilt himself 
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carried out his researches on the Gramiiieae as well as on 
the Leguminosae. 

Priestley and Theodore de Saussure were (he hrst to 
employ scientific methods in order to demonstrate this 
absorption. In fact, Priestley, in his work Experiences 
and Observations of Different Kinds of Air,” relates how 
he placed a plant of Epilobium hi mu I urn in a vessel lo in. 
high bv I in. wide, which at the end of a month had 
absorbed seven-eighths of the available nitrogen. 

Ingenhoutz, in his “ E.xperiences stir les \Tgetaux/' 
affirms that all plants ha\e the power of absorbing nitrogen 


gas. 

d'heodore de Saussure gives an account, in his “ Re- 
cherches chimiques sur la \'egetalion,” of the experiments 
he made with plants placed either in atmospheric air or in 
pure nitrogen, and from which he draws a negative con- 
clusion; that is to say, he denies the facultv of plants for 
absorbing nitrogen from the air. 

rii«)dore de Saussiiie gives his conclusions thus; ‘Ml 
nitrogen is a simple body, it it is no( an element of water, 
one must be forced to rec<jgni/e that plants are only able 
to assimilate it in the form of plant and animal extracts and 
ammonia vapours, or other compounds soluble in water, 
which liiey are able to absorb from the soil and from the 
atmo.sphere.” 

Woodhou.se and Senebier came to the same conclusion. 
Sir Humphry Davy (1812) broug:ht no new contribution 
to the subject of the fixation of atinosplieric nitrogen, but 
greatly encouraged tlirougli his vork the application of 
science to agriculture. 


(n 1838, Bous.singault, remarking lliat crops made use 
of nitrogen, and that the soil fertility was maintained with- 
out the addition of nitrogenous manures, was of the opinion 
that the greater part of this nitrogen must of necessity come 
from the atmosphere. 

With the object of checking the likelihood of this 
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hypothesis, BoussingauU carried out several experiments in 
which he employed a calcined soil, one thus completely 
deprived of the slightest traces of organic matter. This soil 
he watered with distilled water. 

Seeds, representing the average and comparable to those 
planted, were taken, weighed and analysed. 



Xitrogeii in the seeds 

Nitrogen harvested 

( jain or loss in nitrogen 

('lover 

0*110 

O ' 120 

+ O'OIO 

,, 

0*114 

0156 

+ 0-042 

Wheat 

0-043 

0-040 

- 0-003 


0057 

o-o6o 

f o-ooj 

Pea 

0047 

O'lOO 

+ 0-053 


From these results Boussingault argued that the gain 
in nitrogen might have accrued eitiier from the absorption 
of atmo.spheric ammonia or from the fixation of nitrogen 
gas, and he favoured the second hypothesis. Liebig did 
nothing to further the question of the absorption of nitrogen 
from the air, although his works have benefited agricultural 
science enormously. 

From 1849 to 185J, M. Georges Valle carried out experi- 
ments on the assimilation of nitrogen gas by plants, and 
came to a conclusion favouring the theory. We shall discuss 
these works later, and return at present to those of Bou.s- 
singault, carried out from 1851 to 1853 in order to check his 
original experiments. 

The method followed was, in principle, (he same as in 
1838, only being modified in a few details. Thinking that 
the slight gain in nitrogen obtained in his first experiments 
might have been derived from traces of ammonia in the 
open air in which the plants had grown, Boussingault 
removed his second lot of plants from the air and only 
allowed them an atmosphere saturated with 7 to 8 per cent, 
of carbonic acid. 

Appended are the results of five experiments : — 


1st. Lupin (2.^ months) "... 
2nd, Dwarf bean (2^ months) 
3rd. ,, (3 months) 

4lh. ,, (3i months) 

5th. „ (2I months) 


loss in nitrogen 

0-0009 

gain ,, 

0-0003 

gain ,, 

0-0006 

loss ,, 

ooolo 

loss ,, 

O-OOIO 
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Boussingault concluded from tliese results that plants 
did not assimilate nitrogen gas from ihe atmosphere. 

d'his scientist brought his re.searches to a close by a sixth 
experiment in which he supplied the plant with a nitrogenous 
manure with the object of discovering whether such a manure 
would facilitate the absorption of nitrogen by the plant. 

He realized that the presence of nitrogenous matter in 
the soil did not favour the assimilation of nitrogen gas. 

We are thus in touch with those earlv researches which 
were confirmed later by the scientists, F.awes, Gilbert, and 
Pugh, of the Kotliamstead I.ahoratorv, and which allowed 
M. Grandeaii, whose scientific reputation is fiill\’ established, 
to .say, in 1879, in one of his lectures at ihv Ihrnch School 
of Forestry, that scientists were unanimous in doming to 
plants, in anv degree whatsoever, the facnltv of assimilating 
nitrogen gas. 

Georges \hlle, still undeterred, liegan a series of 
experiments in 1849, the results of which wimt first t'otn- 
municated to the Acadeni\- in 

i Professor \hlle started by shtjwiiig that if in the experi- 
ments of lioussingatiU, already cited, the plants absorbed 
no nitrogen from the air, the reason was beixiuse a plant 
IS unable to develop normally in a limited atniosphm-e. 

These experiments were carried out in the “ jardin des 
Plantes'’ in Ihuis, before a (Commission fr<im tin* Aeadthnie 
composed of Dumas, Regnault, Paven, Di'caisne, Peligot, 
and (Chevreul, and they lasted two months, from August 
4th to (Moher i2lh, ,854. 4'he actual methods (*mpIoved, 
which were subjected to a good deal of crituasm. an* of 
no great account, hut the gist of the matter was that at the 

conclusion of its report (he Commission expirssed itself as 
folIow^s - 

“TIk' experiments which M. \-,llc hns emried onl nt 
rte Natural History Museum confirm the conclusu.ns he has 
drawn from his earlier researches.” 

However, until the publication of Hcllriepers researches 
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this theory of Vi He’s was not accepted. Students were 
taught that plants absorbed nitrogen from the air, but the 
theory propounded by Ville to account for this assimilative 
property was not admitted. Later on, Ville’s experiments 
were confirmed by Mene and Roy. 

These contradictions induced other scientists to attempt 
to solve the problem afresh, and in the Rothamstead 
Laboratory Messrs. Lawes, Gilbert and Pugh renewed 
experiments, to reach a final conclusion agreeing with that 
of Boussingault. 

fhese Knglish scientists, however, seem very cautious in 
the conclusion of their report, when they say that in carrying 
out numerous experiments on the Graminese under widely 
differing conditions of growth, assimilation of free nitrogen 
has never been detected. 

In the experiments on the LeguminoSie they found 
growth was less satisfactory and the limits of variation were 
smaller, but the results recorded showed no assimilation of 
free nitrogen. H hey thought it desirable that further experi- 
ments sliOLild be carried out on these same plants under more 
favourable conditions. 

A doubt thus seems to be present in the minds of the 
Lnglish scientists, in spite of their being better prepared 
than anv others bv twenty years of practical experiments of 
the nitrogen demands of crops. 

In 1873 H. Deherain expressed the opinion that 
atmospheric nitrogen might have the property of entering 
into combi nation with certain ternary substances — cellulose, 
glucose — and, hence, with organic substances in the soil in 
course of decomposition. 

M. Th. Schloesing proved that the experiments which 
allowed M. Deherain to form this opinion were of no value 
owing to the manifold grounds of error, and, wishing 
to be thoroughly convinced, he repeated the majority of 
these tests after eliminating these possible sources of error. 
The gist of his conclusions was that neither bv using sealed 
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tubes, nor by passing the nitrogen through water, nor by 
varying the proportions between the reacting substances, 
nor by exposing the soil to an atmosphere deprived of oxygen, 
was he able to obtain nitrogen hxation as a result. 

French scientists have not been alone in devoting atten- 
tion to these problems. VVe also have the researches of 
Dietzell, Atwater, Strecker, Franck, Wolf, Atwater 
used a calcined river sand in wliicli he planted peas. 
These peas were nourished by nutritive matter in solution 
containing calcium and potassium nitrate in varying pro- 
portions. In tw'enty cases the results gave twelve times 
more nitrogen than had been present at the start in the seed, 
or conveyed to it by matter in solution. 

Wolt employed a river sand greatly impoverished by 
washing. In some instances he used no manure, in others 
he added a nutritive mixture devoid of nitrogen, but contain- 
ing more or less potassium nitrate. I'lie oats cultivated 
always yielded less nitrogen than had been supplied them 
in the seed grain and in the mantirc, whilst beans, lupins, 
and clover yielded a large surplus. 

Franck used a sandy soil containing htiimis with i |x;r 
eent. of nitrogen. One portion was left hare and others 


were .sown with lupin and clover, [n those portions where 
the vegetation was rich there was a gain in nilrogen, whilst 
that portion which had remained unplanted, or where the 
plant growth was feeble, showed a loss. 


Strecker experimented with oat.s and lupins, and stated 
that the latter, sown without manure, ac.|uired a remarkable 
proport.on of nitrogen, wheretes the oats onlv showed a loss. 
D.etzell, who carried out his experiments in garden earth 
vtded into planted and unplanted allotments, proved a loss 

wh.rr 

inclelse! ' an 


M. Joulie, 
wheat for two 


a famous French .scientist, cultivated buck- 
years m a sandy soil, manured and unmanured, 



FROM THE AIR BY THE LEGUMINOS^ 


15 


subsequently planting this same soil with clover. In the 
first period there was no increase in nitrogen, and in the 
second there was a considerable surplus. 

Although the results obtained by these various scientists 
are distinctly similar, their explanations differ. Dietzell takes 
no account of free atmospheric nitrogen, and believes that 
phosphoric acid in solution favours the association in the soil 
of nitrogen with other substances. 

Atwater and Joulie stated the absorption of nitrogen by 
the Leguminoste as a fact, but assigned no reason. Franck 
believed that there exist in the soil two mechanical forces : 
one tending to release nitrogen from its compounds, the other 
endeavouring to bring about these combinations. This force 
is assisted bv the presence of plants living in the soil. Wolf’s 
theorv was that the humidity in the soil absorbs ammonia, 
and thus occasions the surplus of nitrogen ; but he was 
astonished that this atirac'ting force favoured the absorption 
of the nitrogenous element only in the Leguminos^. 

Strecker refused to admit that the Leguminosse had the 
power of absorbing additional nitrogen, and considered 
that it was only a question of amount. 

Inquiry into External (Auses. 

In 1S75 M. Herthelot assigned to certain non-nitrogenous 
organic substances, such as, for instance, cellulose, benzine, 
turpentine, &c., the property of fixing atmospheric nitrogen 
when submitted to an electric current. 

In 1885, that is to siiy, ten years later, Berthelot attri- 
buted to clay soils, as well as to the micro-organisms they 
contain, an action on the fixation of nitrogen. In 1886, in 
a second memoir, he investigated the nature and proportion 
of the organic matter present in these soils, matter without 
which the living micro-organisms, with their capacity for 
fixing atmospheric nitrogen, are unable to exist. 

Later on, Berthelot continued his researches on vegetable 
soils with the aid of plants, and gave his conclusions as 
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follows : Upon the whole, in these experiments consider- 
able nitrogen fixation took place. Firstly, in sands and 
clayey soils, as well as in vegetable soil properly so-called, 
when 1 experimented without vegetable matter l:)eing present ; 
secondly, both in soil and plant together when vegetable 
matter was present.’' 

It has thus been distinctly proved tliat at the period 
which we have now reached, namely, 1886, or two years 
before the appearance of the work of llellriegel and Wilfarth, 
to whom the honour of suppressing all doubt and controversy 
was reserved through their remarkable experiments, the fact 
was already established that these soils, with the micro- 
organisms they contain, had the faculty of fixing atmospheric 
nitrogen. 

Complete ignorance reigned, however, as to the mode of 
life of these micro-organisms. They had never been isolated, 
and consefpjenl ly had never been seen. I he unique power 
of the Leguminoste of growing in a soil deprived of nitrogen 
and of storing up nitrogen in their tissues had not yet been 
explained, in spite of the fact that botanists had already 
described the occurrence ot nodules on the roots of 
Leguminos^e. 


Woronin, in i886, was (he lirsl lo record ilie inniiiDer- 
able corpuscles, which closelv resemhicrl bacilli, present in 
the protoplasm of ihe nodule cells, and declared that these 
bacdh manufactured food for the benefit of the idanl as well 
as for their own, \o one ever ihonsht, liowever, of estab- 

yshuiKa relationship between the root nodules and nitrogen 
nxation. 


^ Its c iseovery was to be made bv I lellriegel anti Wilfarth 
in 1888 , and we shall analyse their memoir as brieny as 
possible, Before doing so, however, let ns sum up the 
various conclu,sions which the authors drew from the 
researches we have quoted. 

First of all they believed that the Leguminostc could fix 
both the nitrogen and carbonic acid of the atmosphere; then 
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it was thought that by reason of their larger foliage and 
general growth they Mere better able than the Gramineai to 
store up and utilize the small traces of nitrogen existing in 
combination in the atmosphere. 

Further, it was asserted that the powerful root-system, 
penetrating deep into the soil, tvas able to draw up nitrogen 
from the deeper layers, which was inaccessible to other 
plants. 

The fourth theory leads us to believe tliat the very life 
of the I.eguminosm involved the building up and preserva- 
tion of certain nitrogenous combinations. 

The final conclusion attributed to the Leguminosa^ the 
unique faculty of assimilating atmospheric nitrogen. 

The first and the last theories were refuted by Bous- 
singaull, Lawes, (Gilbert, Pugh, and others. The second 
statement was disproved bv the experiments of Mayer on 
wheal and those of Scliloesing on tobacco. These scientists 
j)rov(xi that the plants mentioned have the faculty of absorb- 
ing ammoniti by means of their foliage and of assimilating 
it to a much greater extent than peas and beans. 

The theory based on the greater depth tapped by the 
root-svstem M'as no longer tenable after it was proved that 
oats and barlev lun'e roots just as \vell developed as those 
of peas. 

The fotirlh In pothesis was the one M'hich found greatest 
support. Among the supporters of this latter hvpothesis 
we find Heinrich and others .stating that the soil has the 
proper! V of lixing the traces of nitrogen in combination in 
the air, and it is a matter of general knowledge that dust 
particles in the atmosphere, and rain as Avell, always con- 
tain a more tlian negligible amount of ammonia and nitric 
acid. 

vSchonbein, Bottdier, Gorup Bezanez, and Uffclmaii 
proved that by the evaporation of water, ammonia was con- 
verted, at the expense of the primary free atmospheric 
nitrogen, into nitrous and nitric acid. 



THEORIES UN* THE ABSORPTION OF MTROOKX 


i8 

Berthelot showed that even the electricity present at tlie 
earth’s surface, between soil and atniospheie, was able to 
convert free nitrogen into Jiitnc acid, lie fiirtliei demon- 
strated that the micro-organisms are able to assimilate the 
free atmospheric nitrogen and to deposit it in the all)umen 
(perisperm). 

Boussingault laid stress on the iniluence which porous 
bodies exert on the conversion of the nitrogen present in 
complex organic compounds, into ammonia, and trom 
ammonia into nitric acid. 

Dumas, de Lucas, Gloez, Wolff, Ihanck, attributed the 
same facult\' to alkalis and alkaline soils. Schloesi ng, 
Muntz, Landolt, and others classified bacteria as agents 
capable of converting organic nitrogen into ammonia and 
thence into nitric' ac'id. 

Although these opinions seenuai to ('onlirm, or. at 
ativ rale, to lend a semblance of irtitli to the theorx' con- 
tained in this hvpothesis, other sc'ieiuists, on the otheu* 
iiand, published researc'lies which nullified the (\arlicM' con- 
clusions. 

l.awes, Gilbert, and Berthelot found that rain-water, 
draining off in the deeper soil la\(*r.s, .alwax's contains 
appreciable ([uantities of nitric ac'id. Morgen, Ditgzell, 
Schloesing, and W'arrington showed that .a [portion of the 
nitrogen liberated from nitrogenous organic c'ompoiinds bv 
their c'onversion into ammonia and nitric' acid, is found 
either as free nitrugem or as nitrogem protoxide. 

hinally, it there* c-xist bac'teria which nitrifx' ammoiii.’i, 
there are others (work of Ga\'on, l)iip(‘(it, Deherain, and 
Ma(juenne) which reduce nitric ac'id to nitrous ac id, to oxid(*s 
and piotoxides of nitrogen, and even he free* nitrogen. Flic* 
nitrified substance in the soil may thus varv under the* 
influence of all sorts of different factors, and the* Legu- 
minosic are unable to prevent certain r,auses of loss which 
occasion variations in the ric'liness of the soil. It was in 
the face of all these hypotheses, these llieories aiid con- 
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(’lusions, that Ilellriegel undertook the work which was to 
enlighten us. 


\'aki()ls Researches ox Xodules. 

riie ahov(^ studies of the power of assimilating atmo- 
spheric nitrogen were undertaken simultaneousl}' with the 
researches on tlie nodules of the Leguminos^e. 

As we have already seen, the roots of tiie Leguminosje 
are characterized b\' lleshy excrescences w hich form the root 
tubercles, or, railier, the nodules. These nodules mav varv 
in form according to the plant sown, but they arc faiiiv 
constant among Individuals cjf (he same species. Thev are 
sometimes simply spherical, as in the bean; sometimes oval, 
as in cIo\-er; elliptical in vetchlings; elongated ovoid, conical, 
and occasional) more or less digitate as well. Certain 
varieties, such as vetches, for instance, are characterized bv 
numerous nodules formed at neaiiv eveiw swelling. 

\od tiles should not be confused with certain galls pro- 
voked by eel-worms; ifiese are distinguished bv their 
irregular indmitafions. 

Vhv inlltumce of the conditions tinder which tlie plants 
are grown is an important factor in the formation of nodules, 
hut at lh(‘ sajiie time they do not act to tlie same degree on 
all heguminostc. d'hat is the reason whv some oc'casiunalh' 
lack these structures, while others ref[uire altogellier abnormal 
conditions to ('hcc'k their formation. 

Hut what is the nature of tliese nodules? We should 
hav(‘ great diihculty in answering this (jucsli<,>n had we not 
the wHrk of Maze, of the Institut Hasteiir, to clear up 
a subject on wliicli scientists were not in agreement. vSince 
w’e have been able to analyse briefly the works dealing with 
the faculty of plants for fixing atmospheric nitrogen, we 
shall now state in .1 few words the various opinions expressed 
on tile question of the nodules. 

In 1687, :\lalpighi, albeit with some caution, declared 
them to be galls. Treviranus, in 185^, without admitting 
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Malpighi’s theory, saw no inconsistency between under- 
ground habitat and gall formation. 

Franck, in 1879, believed that these tubercles were a 
disease provoked by insects of the name of Anliiomyia; but 
Cornu, in 1876, after mistaking galls caused by cel-worms 
occurring among the nodules, had already realized that the 
nodules had no relation to these parasites. 

Bivuna thought they were fungi developed on the routs, 
while de Candolle and Julasne stated that the\’ were merely 
morbid tumours, or lleshv knots. 

Cl os believed their formation to be due to tin* m(Mium 
in which the plants were cultivated, the tubeiT'les of Legu- 
minosai being merely leniicels. 

Gasparrini, at Naples, in i85t, ('onsidered the swellings 
on the Leguminos^e to be root tips and called them spongy 
tubercles owing to their propert)' of rapidly regaining tur- 
gidhv in water atUu' itacing been previously dried. 

De Vries (1877), d'schirch (1887), \bm I'it^ghem and 
Douliot (1888) regarded the tubercles as a special form of 
root. 

The majority of writers believed in the tiction of s()me 
(Typtogam ; notw ithstanding the fact that, in iSbb and 1867, 
Woronin attributed the nodules to the inlliieiua^ of bacteria 
and called attention to the bacilli which he discovered in 
the protoplasm and which strongly resembled mi(aoco('<:i . 

Professor X'uillemin, of the Cniversitv of Nanev, in 188S, 
after an exhaustive investigation of tluur anatomical char.ac- 
ters, declared th.e root tubercles of the Leguminosce to be 
MycorhizaN that is to say, roots united s\mbioti('nllv with 
a living fungus. 

riiomns Jamieson, whom we have alreadv rpioted, be- 
lieved that the tubercles were tfie scars of wounds provoked 
by the attacks of fungi. 'I he plant reconstructed its tissues, 
w'hich would then engulf the fungus aiul neutralize its 
effects. 

Hellriegel and Wilfarth brought their remarkable W'ork 
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on the LegLiininosse to a close in a manner which showed 
that, in tlieir opinion, the nodules contained bacteria. 

'' The Leguniinosie do not possess of themselves the 
faculty of assimilating free atmospheric nitrogen; the vital 
action of tlie micro-organisms in the soil is absolutely in- 
dispensable if this result is to be attained. In order that 
free atmospheric nitrogen may aid in nourishing the 
Legiiminos:e, the mere presence of lower organisms in the 
soil is not sufficient; it is further necessary that some should 
enter into symbiotic union with the plants.” 

Maze, Technical Director of the Laboratory of 
Agricultural Chemistry at the Institut Pasteur, published in 
1897, annals of that institution, a treatise on the 

microbes in the nodules, which notv leaves us with no 
further doubt as to the existence of bacteria in the root 
tubercles of the Leguminosm. 

i\J. Mnzr hns succeeded in isolntiiif^' these bacteria, that 
is to .say, in causing them to reproduce. Appended here- 
witii are the conclusions at which he ^irrived ; — 

” The bacilli of the Legtiminosm, when placed in a 
suitable medium corresponding as close Iv as possible to the 
natural conditions present in the nodules, grow in remark- 
able fashion and at the same time discharge (heir important 
function of fixing free atmo.spheric nitrogen. 

” Symbiosis is no longer necessary in order to explain 
the fixation of free atmospheric nitrogen by the microbes 
of root nodules; this is their special function, and perfectly 
independent of nny influence exerted by the plant. No new 
force is evolved from the co-operation of these two organisms, 
the action of which is necessart' in order to induce the free 
nitrogen to enter into combination with organic or organized 
complexes; and at the same time the hypothesis adopted 
till now in order to explain the symbiotic mechanism, so 
clearly expounded by M. Duclatix, remains unimpaired and, 
further, receives the confirmation of practice. The plant 
shelters an organism and supplies it M'ith the carbohydrates 
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and organic nitrogen upon which it lives, and from which, 
at the same time, it draws the energ}' necessary to lix tlie 
free nitrogen destined, as M. Xobbe says, to be placed in 
assimilable form at I lie disposition of the plant. 

“ To place tiiis organism in a medium devoid of nitrogen 
in combination is to force it to nourish itself at the expense 
of atmospheric nitrogen. It must, first of all, ensure its 
survival, and this it does by multiplying at the expense of 
the resources stored up in the plant’s cotvledons while 
awaiting the formation of those organs of the ])lant which 
enable it to derive its nourishment from the soil and 
atmosphere. 

“ The free access ol aii‘ exerts a most fa\'oiirable inlluema* 
on tlte fixation of nitrogen.” 

The authorilv of (he writer and the rational arguments 
arising from his experiments conlirm the theory (‘oncerning 
the occurrence of bacteria in the nodules ot i.egtimino.sav 

The works of Maze folloN\ed tliose of [h'eal, Schloesing, 
T.aurent, Beijerinck, and Praznowski. 

We shall next .see how Ib*llriegel and Whlfarih ai'rived 
at tire same conclusion. 


'rilK Work OC I li;(.l.RIK(,K!, and Whl l ARTH. 

As earlv as the \ear 1S62, Ileliriegel, in ( ollaboraiion 
with l)rs. luttbogen, Fnililing, Sorauer, and Marx, under- 
took, at the Agricultural Station at Dali me, a series of 
experiments on the (Taminete and Leguminosa*. 1'h<w 
came to the conclusion that tlu‘ (Iraminea' were unal)h‘ to 
grow in a soil devoid of nitrog(‘n, once the nitrogen ('on- 
tained in the .seed had Iteen exhausted bv the plant. .\lso, 
whenever these plants were furnished with niti'figenous food 
their development was normal, whereas in jiroportion as (he 
nitrogenous diet was diminished .so did the relative crop 
decrease. 
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Check experiments confirmed the ori^dnal results, and 
these scientists concluded that the Grarninete, being unable 
to live in soil devoid of nitrogen, did not liave the property 
of fixing atmospheric nitrogen. 

d'otally different was the case of the l.eguminosa}, which, 
planted in a soil completely devoid of nitrogen, throve 
well, while jreas planted in this same soil the year after 
followed their normal development- llellriegel, however, 
was induced tlirough a few failures to put a stop to his 
experiments and to studv, fill 1S73, the influence exerted on 
plant development l)v each of the various known factors of 
growth, such as the (piality of the .seed, the volume (jf soil, 
its mechanical structure, the period of sowing, light, lieat, 
air and, linallv, moisture. 

It was onlv in 18S3, after the founding of the -Agricul- 
tural Station at Bei'nbtirg, that llellriegel and Whlfarih were 
able to recommence their re.searches. The first three years, 
18S3-1S85, were devoted to fresh experiments on the 
Graminete and Legtiminoste. Once more a negative I'on- 
clusion ^vas olttained as to the power of ilie (jraminem to 
fx atmospheric nitrogen. 

Peas si lowed irregular development, although, as everv 
])recaution had been taken as to the nature of the .soil and 
general conditions, the causes of this irregularitv could only 
]inv(" l^ern a('('idenlal . 

1'hese negative results led the scientists to believe that 
bacteria certainly must pla}’ a part in the growth of 
T^eguminosaa and induced lliem, in 1886, to undertake 
(‘xpiu'iments in that direction. 1'lie results being so con- 
clusive, in 18S7 experiments were renewed, and the opinion 
the)' had formed was still further confirmed. 

I^Airther, Ifellriegers memoir gives us details ns to all 
the experiments condticted on oats and barlev, witli 
numerous illustrations of the various metliods emploved. 
Idle value of these experiments is still more evident when 
it is seen what pains were taken to avoid sources of error. 
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The prijnary soil materials employed were a line qiiartzose 
sand, chemically impure and containin^r other material beside 
silica. 


Sulphuric acid 

Lime 

Magnesia 

Potash 

Soda 

Phosphoric acid (only traces). 


Per rein, 

0'0052 

O'GOSo 

O'OOJO 

o'ooi4 

o'oo 67 


Only distilled water was used for irrigation, and the 
first third from each distillation Avas removed owing to the 
possibility of its containing traces of ammonia. Xutritive 
solutions were then prepared with this water, and although 
the results obtained with the (b'aniinea‘ were negative, 
so far as nitrog'en fixation Avas concerned, thev none the 
less furnished a striking illustration of the jfiant faculty of 
absorbing mineral salts, and of the influence of these latter 
on the groAvth of crops. 

Appended is a table giving the yield, in drv matter, for 
oats and barley raised on solutions resped ivelv rich and 
poor in this nutriti\-e material :~ 


IlAXMCV OaI> 


Seed 

Husks 

Straw 

Kicli ridniixtuvc 

i3'57i 

2-015 

12-270 

Poor admixture 

12-676 

I -984 
9051 

Rich admixture 

12-891 
r643 .. 

12-119 

Poor adiiiivturc 

11-499 

i'392 

1 1 - 1 03 


27-856 

2371 I 

26-653 

23 '994 


Pj'.KCRN TACK 

' CnUliK 

Pc):c:KMAr;i 

;01. TUKIC A.SM 

Seed 

Husks 

Straw 

Oats 

... 2-65 

9-46 
... 13-24 

Karley 

1-86 

6*39 

< ).alx 

2-62 

8-50 
... 12-32 

l^arley 

1-80 
7*27 
... 4-38 


The grealer part of the mineral mailer is seen to acenmu- 
late in tlie straAv. 

As we have already mentioned, llte irregularities occur- 
ring m tlie previous experiments led flellriegel to believe 
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lhal bacteria played an imporlanl part in the lixation of 
atmospheric nitrogen by the Leguminosie. 

In order to test this theory, Ilellriegel used quartzose 
sand as the plant medium, and carried out a number of 
('omparative tests, using for watering purposes infusions 
of soil prepared under certain conditions. The micro- 
organisms being present in vast numbers in the soils taken 
a simple solution was sure to contain some. After having 
calcined the sand, the author filled glass vessels with 

it and planted peas in them. Some were watered with 

distilled water, others with a soil solution, and the 

remainder with a soil solution Avhich had been raised 

to boiling point. The object of this latter operation was 
to test the efticaev of the soil solution, to ascertain, that is, 
whether the bacteria would have anv effect, as tliey are 
unable to w illistand a temperature of more than 6o° to 70^ C. 

'I'he results were thoroughly conclusive, and the plants 
watered with (he soil solution continued to grow, Avhilst the 
others withered as soon as the nitrogen of the seed wxas 
exhausted. 

The following tables show the results obtained, and 
demonstrate, without a shadow of doubt, the influence of 
bacteria on the formation of nodules and their faculty of 
fixing atmosplieric nitrogen. 


Experiments to show the Influence of a Soil Infusion on the 
Acquisition of Nitrogen. 


1887 

Without soil in- 
fusion 


1887 

th infusion < 
.sandy soil 


Numbers of 

Nluogeii Mipplleil 

Dry matter 
furiiislieU by the 
aerial portion 

Balance of 

the vessels 

nitrate of lime 

nitrogen 

r 254 

0-056 

2-838 ... 

" 0-050 

1 255 

0-056 

2-927 

- 0 049 

1 256 

0*112 

6-223 

— 0*064 

1 257 

0-lt2 

6-858 

- 0-064 

/ 25^^ 

... 0056 

11*936 

+ 0*105 

259 

0-056 

15-324 

4- 0169 

260 

0-[I2 

iro37 

4- 0-042 

J 261 

0-02 

17-077 

f 0*183 

" 244 

... 0*000 

16*864 

-f 0*326 

245 

0‘000 

18-190 

+ o'37.3 

248 

0-000 

11-686 

+ 0*330 

^ 249 

0*000 

... 16-411 

-f 0*421 



26 


THEORIKS ON THE ABSORPTION OF NITROGEN 


INFU'KXCK OF A H 01 FED SOIT INTESION. 


Numbers 

Nitrogen 

Dry matlor 

Nitrogen 

A'cars 

of tlie 

sup]>lle<i ill 

nrnished by 

recovered in 


vessels 

nilrais of lime 

aerial portion 

ihe wh<tle plant 


322 

O'OOO 

0*779 

001 3 


323 

O’OCO 

0*774 

0*013 

1887 

324 

O’OOO 

0*928 

0*014 

In sterilized soil 

356 

0*007 

1*339 

0*013 


357 

o'oo; 

1*308 

0*013 


358 

0*007 

1*265 

0*014 

1S87 

, 328 

ocoo 

0*898 

0*015 

Jn sterilized soil I 

1 329 

0*000 

0*842 

0014 

to which a 

1 330 

0*000 

0*922 

0*015 

boiled soil infu- 1 

1 359 

0 *007 

1 *044 

0*01 8 

sion had been j 

360 

o*co7 

1*071 

0016 

added 


0*007 

1*155 

0016 


I'ho aulliors I'oiK'hideil from those ohservalions that the 
accumulation of niiro^'en in the Le^’uminusie is ilie worl^ of 
micro-oi'i^Einisms ; indeed, iltaiiks to the for(‘t(oin^‘ r\|)eri- 
ments, we are forced to acknowled^^e that this assimilation 
rests on a svnibioiic relationship of tlu^se plants, uliich 
exerts a great inlluence on tlaar \'ilal fumaions. 

The experiments of Iknaheloi showed that an uin'uiii\ated 
scnl possessing certain (|nalilies fa\'oural.)le to the chwelop- 
ment of Itacteria was able to add to an^ k(M*p its sit)ck of 
nitrogen, while those of I^'raiK'k proved that similar iiK'iaaise 
might result from the work f)f aigt'e and m()sses. W'hile 
giving full weight to these eonsidtu'ations, ]I(dlriegel ('annot 
think that they are sullirieni i(» clear up tlie (|uestion nf the 
assimilation of nitrogen in his experinitmts. 

For instance, it wottid be diflicttlt to explain how ptais 
are able to assimilate this niiia^gen, w hereas oats and barhw, 
witli a ])eriod of growth e(|uallv long, art* unable to derive 
prolit from this source, .\gain, how ('an one exjtlain whv 
the addition of a small dose of soil inftision (‘xerted no in- 
fluence whatever on the growth of lupins and serradelLas, 
whereas the same (juantity assisted that of peas? ft is trtie, 
the difference in species might be invola^d in order to explain 
theii Linetjtial capacity to utilize this nitrogen, but sucli an 
assertion, say the aiitfiors, is not founded on anv known 
fact, not is it confirmed bv practice. 
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All these plienomena, and others still more complex, are 
in no \yi\y mysterious if it l)e admitted that certain higher 
plants are in intimate relationship with micro-organisms 
which collect nitrogen and thus perform this useful work. 

Withotit denving ilie work of bacteria, algm and fungi, 
which fix nitrogtm, Ilellriegel wishes simply to demonstrate 
that the gain in nitrogen cannot proceed from this source 
alone. Indeed, in his experiments, the fact that lupins and 
serradellas were furnished \\ ith large quantities of algm and 
mosses of all kinds did not prevent them from perishing 
of nitrogen hunger. 

Certain anomalies which arose d tiring the ('outse fd trial 
growths in 1887 led the authors to think that sterilization 
had played an important part in connection with the appear- 
ance of mosses and alg^e on the sides of the vessels con- 
taining the earth. In those vessels which had been sterilized 
this growth appeared only after the lapse of several weeks, 
and had no effect on lujuns and serradellas, mIuIc it 
accelerated the growth of peas. Tliev concluded that the 
.same .soil infusion had di be rent actions on 1 tipi ns and peas, 
and explaiiK'd these jdienomena as follows. 

If it be true that the growth of Legtiminos^e in soils 
devoid of nitrogen is the result of this symbio.sis Avith micro- 
organisms, it must be admitted that each leguminous plant 
has its own particaiiar species of such micro-organisms, and 
as these different species of bacteria are not eqtiallv dis- 
tributed throughout all .soils, we have the reason Avhv the 
same soil infusion does not act in equal manner on both 
lupins and peas. Since these variations cannot ari.sc from 
the physical or ciiemical properties of tfie .soil, they must 
be due to differences in the bacterial population. 

Ilellriegel and Wilfarth expressed the opinion, before a 
meeting of German naturalists, tliat the tubercles of Legii- 
mino.sjc played an important part in assimilating nitrogen. 
Finding this opinion subjected to a considerable amount of 
criticism, the^ undertook a series of experiments which 
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showed they were perfectly correct, and from which they 
drew the following’' conclusions: — 

(1) In a sterilized medium witliout nitrogen content the 
Leguminosa: show no tubercles and the plants perish. 

(2) In a medium which is un sterilized, but devoid of 
nitrogen, tubercles are present and the plants do not wither. 

(3) In a sterilized soil containing nitrates the Leguminoste 
show no tubercles but survive notwithstanding. 

(4) In an unstcrilized soil containing nilrog'en, nodules 
are to be observed and the growth is perfect. 

The following table shows facts relating to the jjroduction 
of tubercles under different cultural circumstances and also 
indicates the extent of assimilation of nitrogen in each case : — 


KXPERIMENTS to snow Ttir INFI.UKNCF of liACTKRIA ox THE 
Formation of Root Xodltks. 


'iber.s of 

Dry.u.tt.r 
furni^hed by 

Cain in 

Tiibcn les formed on llie roots 

In s/e) lined sn>id 'ivithout addiiiou 
of nilroe^en. 

vessel > 

the v\holc 
pl:mt 

iiitro^on durin.^ 
grow til 

242 

O’CQ’ 

Nil 

Nil 

24t ... 

0 063 



246 

0'o84 



247 ... 

0’109 



26u ... 


j j 


267 

0-092 


In sand ptin’ided nd/Ji ioil Infusion 
willtoiit addition of niiyoi^en. 

24t ... 

16-864 

... -T- 0-348 

' NumeroiH lubercles ; large and small, 

1 olti and recent, on all the roots. 

245 

18-190 

+ 0-395 

f As above, .somewhat stronger and 

248 ... 

I r -686 

... f 0-352 ^ 

( more nunierou.s perhap.s. 

1 

249 ... 

16-41 r 

... +0-443 

[ Numerous tubercles ; ibe older kind 

250 ... 

12-530 

... - 0-249 

f a trifle more numerous. 

251 ... 

9-409 

-r 0-202 ) 

1 

268 ... 

17-370 , 

... + 0-386 ( 

A number of large [protuberances, for 
the most part still firm and full. 

269 

I3‘49r 

+ 0-287 1 

Numerous others more recent on 
‘ the secondary roots. 


No fact can be cited from among tliese observations to 
support the theory which regards the tubercles as store- 
houses for nitrogenous nutriment. Ibis theory is based 
on the fact of the nodules, like the roots and leaves, 
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becoming empty at the period of maturity. It further rests 
on the fact that the tubercles are more abundant in a soil 
poor in nitrogen, wliile their development is restricted when 
the soil is rich in that element. 

It is difficult to grasp the idea of storehouses retaining 
quantities of nutriment for which the plant is hungering, 
while they are empt\' when the nutriment is most plentiful. 


Experlmexts to show the Ixflitkxce of Uacteria on the 
Formation of Xodules. 


Numbers 
ot ihfe ^ 

vessels 

Niiroi^eii Dry matter 

ipplicdin the furnislied by 
form of the whole 

nitrate plant 

( lain in 
nitrogen 
riiirint; 
growth 

I'ubcrdes formed cii the roots 

162 ... 

0‘007 ... 

0'2('9 ... 

-0-005 

In steiilizcd sand with addi 
tion of nitrate. 

Nil 

263 ... 

o'oo; ... 

0'272 ... 

-0-004 

,, 

264 ... 

0-007 

O-31G .. 

- 0 000 . . . 


265 ... 

OC07 ... 

0-297 ... 

-0‘000 ... 

1 , 

254 ... 

0-056 ... 

2-8j8 ... 

-0-028 ... 


255 -• 

0-056 ... 

2-927 ... 

-0'027 ... 

,, 

256 ... 

0 112 ... 

6-223 ,. 

-0042 ... 


257 ... 

oirz ... 

6-858 ... 

-0-042 ... 

,, 

270 ... 

o-rr2 ... 

6-077 

-0*042 ... 


271 ... 

0 -[I 2 .. 

6-837 

- 0'(146 ... 



//!■ provided with soil in- 
fusion and with addition of 
nitrate. 


(XuiTierous tubercles, of which 


25S ... 

0056 

... 11-936 

... ■^0127 ... 

many were okl and some al- 




( ready eii- 

ipty. 





^As above, 

but fewer old tu- 

259 ... 

o '056 

... I 5 \t 24 

... +0-191 ... 

1 bercles. 

260 ... 


... n ’037 

... f 0-064 ... 

;A fair number of old tubercles. 

0*112 

1 hut near 

ly all firm ; a large 

261 ... 

0112 

... 17-077 

... +0-205 

'j numlier 
i berances 

of very small prolu- 
on ihe beard. 

From 

the 

mass of 

ob.servations 

recorded 

by Hellriegel 


and Wilfarth there was general agreement in regarding 
these nodules as means of plant nourishment, and this 
induced the authors to publish the following statements : — 

(1) The formation of nodules and the plant growth are 
independent of each other; plants have been shown to grow 
in normal fashion without any nodules. 

(2) This formation is independent of nitrogen assimi- 
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lation and plants have absorbed nitrates when no nodules 
were present. 

('j) This formation occurred wlnurwer addition to steri- 
lized soils was made by a fresh infusion of sandy earlli in 
cultivation. No formation took place when the infusion had 
been sterilized, and from this we can decliu't* that the forma- 
tion is due to the presence in the soil of an or^uanized 
ferment. 

( 4 ) I'lie formation of nodules was accompanied by a gain 
in nitrogen, oc'curring during growth, which could not be 
attributed to the original nitia^gen content of the soil. 

The ffdlowing exj;nu-imeni i-nniirmed the two scientists’ 
statements : — 

bight vessels received an ecjual amount of nitrogen. I'he 
first four were steriliztxl and nothing was added, ddte plants 
in these did not grow beyond a limit {'orresponding to the 
original amotint ot nitrogen placed at their disj)osal. 

The four remaining vessels receivfal tlu‘ same .amount ot 
nitrates with the addition of an earih\‘ infusion. 7'h(^ [)lanis 
in these grew normalh- and showed a gain in nitrogeit ex- 
ceeding the amount in the nil rales, w hile the total amount 
of dr\- matter was l)v no nnaans in stiTa relation to the 
nitrogen content of tlu* soil. 

hh'atK'k' (carried out an experiment to lad'uU* this, l)ut it 
wcas defective, and did not prevent llellriegel and W ilfarth 
from as.seriing that ilu* formation of luhenT^s resual on 
the fa(ailt\' thesi^ plants lia\'e deriving' nitrog'en fnnti otfjer 
sources than those attord(^d by nitraU's or other nitrogenous 
compounds in llu; soil. 

lliese assent ions remained unconlradicu^d hv anv experi- 
ment, not evaai by those of I'i.anteml)erg and Kulm showing’ 
that Leguminosm wlii{'h had been grown in water were pro- 
vided with nodules which in no wav in(aa‘ase<l their geiin 
in nitnjgen. 

Indexed, the possession of assimilating organs do(‘s not 
necessarily ensure luxuriant growth in the plant, for they 
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niav be hindered in their functions by certain specilic 
causes which arc, so it happens, encountered in growth in 
the water. 

To bring this brief account of llellriegel and Wilfarth’s 
work to a close, we will summarize their final arguments, 
based on the life of the plant, proving that the nodules 
can in no way be regarded as receptacles for reserve food 
supply. 

'I'he growth cycle mav be divided into lliree phases — 
germination, growth, maturity. During germination the 
plant develops aerial and subterranean structures by drawing 
tilt" necessaiA' materials from its reserves, that is to sav, from 
the ('otvledons- 

Diiring growth an active assimilation of nutriment from 
external surroundings takes place. A general growtli of the 
organs oi-curs, and the chief mass of the plant is formed. 

In the third phase the organs of fructi treat ion appear. 
Assimilation diminishes and eventually ceases, and the whole 
of the elements in leaves and roots are employed in nourish- 
ing the plant till the time of its maturitv. 

1'hes(^ three phases, however, have their periods of 
transition, and the progress from one to another is a gradual 
one. If the plant is situated in rich soil, the third period 
is postponed; assimilation is prolonged and the plant may 
be said never to reach maturity. Should the soil be poor, it 
is the sci'ond phase which changes ; the plant is unable to 
assimilate and lives on its reserves, in consequence the 
organs are distorted and sicklv and often fructification does 
not talce place. According to tlie authors of these researches, 
it is lliis lack of assimilation which is the cause of inanition. 

It was proved that a soil infusion had no effect on cereals 
living in a sterilized medium devoid of nitrogen, whilst it 
often inlluenccd I.cguniinosa'. Fhesc latter, however, often 
experienced a period of inanition, even when the soil extract 
was incorporated before sowing. Germination having taken 
its normal course, those plants tvhich had been treated with 
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the infusion ceased growino- and their organs taded. Ihis 
state of affairs only lasted a few' days, tlie actual period 
depending on the ultimate reserves in the seed. 1 hen, all 
at once, the influence of the infusion began to make itself 
felt. The organs, stunted but not yet withered, look a fresh 
lease of life, the chlorophvll was reformed, fresh leaves were 
seen to sprout, and the jdant, entering the assiniilalory stagi*, 
throve anew. 

Ilellriegel and Wdlfarth ha^■e endea\’oiired to prove* that 
it is during the period of inanition arid befuK* assimilation 
and consequent growth that llie nodules are formed, d'hey 
showed on trial plants tliat the routs never bore nodules 
during germination, and at the beginning ot the |)eriod ot 
inanition; thev onl\' app(vii‘(*d in the linal slagt* when the 
leaves were becoming green. 

The nodules then ('an not serve as storeli{nis(‘s, for it is 
impossible to explain how a plant, with growth hinden*d bv 
lack (if food, can, noiwiibstanding, find food for storagt* 
purposes. At the same lime, we ha\e, itt the action of the 
.soil infusion, an additiiHial proof of tin* <'(>()p(*ration of ;in 
external agent, and this lalt(*r can onl\- be tie* mi('ro- 
organisms of the earth. 

I homas I \mii:son'. 

Although the iluairy ot Ilellriegel and Wblfarth is to-iIa\' 
almost universally accepted, a Si'oU'h s('i(‘ntist, Thomas 
Jamieson, Director of the Agric ultural .Station at .\b(*rd(‘(*n, 
after thirty years ot stubborn experinumtal work, has conn* 
to an entirely different conelusion as to tin* melhotl bv 
which the Legurninosx* fix atnnjspherie nitrogen. As we 
do not wish to pass over any work dealing Avilh this probl(‘m 
A\e shall now give an account of jamie.son’s theories and 
experiments. 

Firstly, the author aims at proving that the formation 
of nodules on the roots of Teguminosm is the effect of (he 
attacks of a fungus perfectly incapalile of lixing almo.splieric 
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nitrogen. In support of this Jamieson lays stress on the fact 
that the upholders of bacterial theories have never been able 
to prove the presence of bacteria in the nodules; as a matter 
of fact, no observer who has paid attention to this question 
has found anything more than fungi, fungoid hypha?, 
sporangia or spores. 

The fact that the Leguminosre are more subject to the 
attacks of fungi causes Jamieson no surprise. Greedy for 
nitrogen, the fungi are more likely to be attracted by the 
Leguniinosac, whose roots afford nourishment rich in tliat 
element. The nodules are only formed to engulf the fungus, 
to render it inactive, and to heal the wound. 

The author further proves that fungi, being devoid of 
chlorophyll, are in all probability unable to absorb nitrogen, 
and since the bacteria themselves are under the same dis- 
advantage, we are justified in concluding that they too.aras 
unable to perform this function. 

In proof of this, Jamieson cpiotes the case of turnip fields 
ravaged by a particular fungus, and takes as his authoritv 
Professor Trail, of Aberdeen Tniversitv, who, after liaving 
made a special study of pathogenic formations, asserts 
that the action of a fungus is sufficient not only to cause 
the formation of tubercles of this kind, but further to excite 
in the plant a reaction involving a certain richness in com- 
position in the part attacked. 

According to Jamieson, therefore, the formation of 
nodules is nothing remarkable ; it is merely one case among 
a number of analogous ones. 

Another fact which the author brings forward in support 
of bis thesis is the capacity of all plants, except those devoid 
of green matter, to fix atmospheric nitrogen by means of 
certain aerial organs. Algre which are composed of simple 
loose green cells fix atmospheric nitrogen. Franck’s ex- 
periments show that 25 to 36 per cent, of the total nitrogen 
content of these plants is absorbed by the cells containing 
green matter. 
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Among higher plants there are very divergent types of 
leaf structure. In some a tliin epidermis separates the cells 
from the surrounding air; in others there is a fibrous in- 
vestment and the cells are very crowded. It is extremely 
probable that these differences have an enormous influence 
on the power of absorbing nitrogen. 

Among all members of the family of the l.eguminosa^ 
the leaves are large and soft. Their cells are pierced by 
apertures or stomata \\hich are thought to serve merely for 
transpiration. Hut why should not these cells be able to 
absorb atmospheric nitrogen as well as carbonic acid ^ 
Agriculturists know that a leguminous plant, and the turnip 
also, need onl\ a verv small initial (|uantity of nitrogen 
as compared with that \'i elded by the crop. The author 
aims at drawing an analogy l)elween the large leaves of 
the turnip, with their thin epidermis, and those of the 
Leguminos^e, which, ai'cording to him, are all large and .soft. 

Cereals, on the other hand, which do not ])o.ssess this 
facultv of lixiiig atmospheric nitrogen to the same degree 
as the Leguminoste, are very sensitive to an addition of 
nitrogenous manure, and tlieir yield is tlierehy increased. 
Tit is is easily explained if a leaf of a cereal or ol a pasture 
grass be examined; the tissues are crowded, have hut little 
access to tlie air, and, further, are covered by a liltrous 
layer. 

After a series of analyses and variotis experiments, the 
author carried out numerous rcscari'hes on the microscopic 
structure of plant leaves, from which he (ame to the follow- 
ing conclusions : — 

(1) All plants, at a partiiailar period of their growth, 
give rise to certain specialized hairs, which ])roduce albumen. 
(Me revealed this albumen bv means of three reagents : 
iodine, sulphates of copper and potassium, nitrate, of mer- 
cury, &c.) 

(2) All these specialized hairs are stuffed at their upper 
ends with albumen, which, after a certain lime, (hey allow 
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to drain into the lower portions, and thence to all parts 
of the leaf. 

(3) Tliese albumen-producing hairs are sometimes situated 
on the petiole, and often on every surface of the leaf, though 
chiefly along the edges. 

If the formation and discharge of the albumen are to 
be thoroughly understood, it is often necessary, in the case 
of certain plants, to examine the seedling. It is not likely 
that there is any essential difference in structure between the 
long and short hairs, for the production or non-production 
of albumen is due to the presence of green matter in some 
and its absence in others. The presence of green matter 
depends on the amount of vigour present in the hair at the 
start. Tlie posit i(m which (he hair occtipies on the plant 
determines the pi'oduction of green matter, which varies in 
quantity according to the flow of sap. 

The fact that nature apparent!)' provides plants with 
sj>ecial means of absorbing nitrogen is in no way remark- 
able to Jamieson, in view of the sluggishness of nitrogen. 
He further finds it quite rational that this absorption 
should be rpstri('led to certain of the youngest organs, since 
from early youth onwards the plant needs practically the 
wliole of its nitrogen in order to construct its tissues. 

The existence of specialized albumen-producing hairs on 
the young shoot and on the investment of the young flower 
bud is thus an interesting and useful example of Nature’s 
way of adapting means to an end. It is just as dinicult to 
explain by what processes the chlorophyll converts nitrogen 
into organic matter, as to demonstrate how leaves break 
down carbonic acid. 

Jamieson concludes his work by saying he cannot affirm 
the green matter in the leaves to be the same as that in 
the hairs, and considers he has brought sufficient proof to 
gain acceptance for liis theories. 

Whatever the value of the researches of the Director of 
the Aberdeen Agricultural Station may be, the theories of 
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Hellriegel alone will line! acceptance by reason of their con- 
I'lrmation in practice. At the same time, it would be unwise 
to be too exclusive and to reject Jamieson’s arguments a 
priori. .\I. Henry, Profes.sor of Fore.stry at Xancy, shtires 
this opinion, for a number of points in jamie.son’s researches 
have been confirmed by experiments in Hungary. 

Dr. (fiezti Zem[ 5 lcn and ^I. Julius Roth, of the C entral 
Station for Research in Forestry at Selmec Btinya, in 
Huiigarv, have recently published their resetirches in the 
bullelin of this station. 

‘‘ It Is of particular interest to the forester/’ say these 
Ilun^uirian scientists, “that Jamiescjn should have already 
undertaken researches on various trees of our woods. As 
a matter of fact, he dr)es not consider hjrest trees to be 
particularlv suitable for this kind of researcli; but, in s]>ite 
of that, he has found special organs for tltc fixation ol 
nitrogen in the common maple, linden, <S:c. 

“ Following Jamieson’s researches we have endeavoured 
to find these organs for assimilating nitrogen in our own 
indigenous trees as well as in a few exotic spciaes. Our 
researches confirm the views oi the Scotch sc'ientist and at 
the same time extend the evidence for them, as we have 
found these structures in a number of genera which he had 
not examined. 

“ Our researches prove that our forest trees, wlnm at the 
height of their activitv, possess organs analogous to thos(‘ 
found bv Jamieson, serving, jierhaps, divers [nir[)os(cs, but 
lu'oing their real, primarv objei't in the direct ab.sorption 
of atmospheric nitrogen.” 

1'here will be nf) need to dwell any further on the paper 
published by the Directors of the stations at Selmec I?an\a, 
as the pas.sages ([uoted are sufticient to show that the.se 
gentlemen are in complete agreement with Jamieson. Fur- 
ther, accurate notes made by the two scientists on various 
plants prove the occurrence of an increase in nitrogen which 
can only have come from the air. 
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In view of the confirmation which this theory has just, 
in some sort, received from Hungary, M. Henry is of the 
opinion that it is not one to be dismissed without discussion. 
Consequentlv, in order to put Jamieson's theory on a firm 
foundation, he determined to cultivate trial plants in a limited 
atmosphere of known volume, and absolutely devoid of 
nitrates and of ammonia; just as MM. vSchloesing and 
Laurent did with peas and tobacaj. Analysis of the gases 
.showed that after three months’ growth a certain volume 
of nitrogen liad di.sappeared, having been fixed by the 
plants or soil, and an analvsis of the plants showed that 
precisely the corresponding amount of nitrogen had been 
gained. 

It is in this vein that M. Henry concludes his criticism, 
and lie adds that if the plants possessing these nitrogen- 
fixing organs give similar results, the absorption of primary 
atmospheric nitrogen will be a proved fact. Till then we 
will take as our foundation in determining the physiological 
character of the Leguminosm the work of Hellriegel and 
Wilfarth. This decision is rendered easy by the numerous 
researches of various scientists on the formation of root 
nodules, as well as on I lie evolution of races among the 
bacteria of the Leguminosm. 

Formation of I^oot Xodi’lks. 

Like all other bacteria, the bacteria found in root nodules 
are present in the atmosphere, in water, and in the soil, 
d'iicv appear to be attracted by carbohydrates in the piliferous 
region of the roots, d'liey enter through hair cells, repro- 
duce, and spread along a sort of channel as far as the cells 
of the cortex. The cells divide and viscous matter is secreted 
bv the bacteria, which is disseminated through a series of 
small channels of infection. This viscous matter, a product 
of bacterial katabolism, is carried along by the sap and can 
then be assimilated. Such is the explanation put forward 
bv M. Kavser. 
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The microbe acts as a parasite so long as the tubercle 
is incomplete, for the bacterium can only fix atmospheric 
nitrogen after its transformation into bacteroids, i,e., after 
dividing to form branching filaments. Consequently during 
this transformation the plant must suffer, the bacterium 
growing at its expense. In proportion as the nodule in- 
creases in size so its ricliness in nitrogen increases; thus, 
general h- speaking, we find the greatest nitrogen content 
towards the period of flowering and before the formation 
of the fruit. 

We have had the opportunity of observing, says 
Kavser, that Legtiminoste growing under certain conditions 
do not produce nodules. The explanation of this can be 
found in conclusions en timerated in certain works showing 
that the plant does not form nodules when it has another 
source of nitrogen at its disposal, or when the bacterium 
present is not adapted to the particular legtiminous plant. 
This further explains how the plant whiclt has amnlier 
source of nitrogen is able to resist infection. 

WTltmtinn asserts that liumus, lime, ^c., favour the 
development of the root tubercles. Perrotti attributes their 
growth and the increased crop to manganese, nickel, and 
cobalt. 

Xobl:)e and Ililtner have drawn attention to another 
factor, the relative ^’iruIence of the mic'rtjlie. I'll is virulence 
varies in intensity and depends on the relative ease with 
which the microbe is able to invadi^ the root and to form its 
colonies. It is on this tliat the proportion of nitrogen lixed 
depends, for every kind of Leguminoste offers more or less 
resi.stancc to the invasion of bacteria. 

I here are, however, other possibilities, and .M, Kavser, 
in his Agricultural Microbiology,” writes as follows: — 

” Firstly, there are some bacteria which are incapable of 
penetrating the root hairs through their inal^ility to secrete 
the diastase necessary to convert (lie hair membrane into 
viscous matter. 
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" Secondly, there are others which may enter the root 
hairs, but are then at once engulfed by the cell nuclei, with 
the result that the nodules are of small size or even com- 
pletely lacking. 

“ Thirdly, the bacteria are fairly virulent in their action 
and entail the formation of nodules of varying size, secretion 
of viscous matter, and fixation of nitrogen ; once the plant 
is invaded, it can successfully resist the attacks of all less 
virulent species — it has been rendered immune. 

The nodules formed on the lateral roots contain bacteria 
of greater virulence than those in the primary root. This 
may be explained by supposing a progressive intensification 
of the microbe’s activity. 

Finally, we mav admit that nodules are formed when 
bacteria penetrate the root hairs; the bacteria are nourished 
by carbohydrates and they secrete a viscous matter rich in 
nitrogen and onl\ perform their functions after conversion 
into bacteroids. The quantitv of bacteroids varies accord- 
ing to the amount of sustenance in the particular medium. 


Mechanism ov Frkk Nitrogen Assimilation. 

What is the mechanism by which free nitrogen is 
assimilated ? 

According to M. Kavser, this arrangement is founded 
upon the exchanges which take place between bacterium 
and plant. The former receives nourishment from the plant 
in the form of carbohydrates, and in exchange returns it 
the nitrogenous substance, through the intermediary of 
the nitrogen of the air. 'Phe plant thus profits only through 
the products of bacterial katabolism. The bacteria are 
capable of replacing the nitrogen required by the plants 
only after their conversion into bacteroids; and this is the 
reason why the mere presence of nodules does not enable 
us to say that the association is necessarily a profitable one 
for the plant. 
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The culture of these bacteria in a free state in mineral 
media has enabled us to grasp better the phenomenon of 
nitrogen assimilation. Maze slated that, whenever nitrogen 
assimilation took place, the liquid cultural medium became 
more or less viscid. This is a characteristic of assimilation, 
but the leguminous plant, by appropriating the bacterial 
product for its own use, caused the viscid matter to dis> 
appear as fast as it was produced. These experiments have 
been coniirmed by Buchanan and Greig Smith. 

M. Kayser sums up as follows: — 

“ PhNation of free nitrogen in organic compounds and 
formation of albuminoid matter are possible only when there 
is accompanying destruction of substances containing 
carbon.’^ 

The Leguminos^e are all the more able U) absorb the 
contents of the nodules in view of tlie origin of the nodules 
from the pericycle of tlie primary root, either op]R)site or 
at each side of the wood bundles. The whole (d' the nitro- 
genous bacterial product is absfubed bv the Leguminosm; 
following a check in the growth of tlie ];)lants in (jiiestion 
the bacterial action gradual Iv ceases. 

'1 hese bacteria, or a porti<m at least, return to tlie soil 
and thus perpetuate their species. \oi hi ng is known of 
the form they take in the .soil nor of their sjiores ; (he isola- 
tion of the bacteria of the heguminosa* with the help of 
soil solutions lias never been satisfactorii v accomplished. 

judging from the whole of the cxptM'iments, Ivuyser 
thinks the fact that tlie bacteria at first live at the expen.sn 
of the plant is well established. It is this ])erio(l between 
the moment A\'hen the bacterium pemuiates the root hair 
and its conversion into l)acter()ids that is the I'ause of the 
familiar period of sickness in the Begum inosa^ whiidi lasts 
until the formation of nodules is complete. Tlienceforw’ard 
it is the plant s turn to live on the bacteria, for bv that lime 
the bacteria have been converted into bacteroids and have 
theiciipon accjuired the faculty of fixing nitrogen. 
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These bacteroids may be dissolved by ferments secreted 
by the plants, and may even injure the plant should they 
attain abnormal proportions. 

The plant thus makes use of the products of the bac- 
leroids up to a certain point of its growth. The action of 
the latter diminishes at the period of fructification and 
t;vciUually ceases. The bacteroids may revert to their 
original condition. 

Tormatiox of Races of IkACXEioA heeoxgixg to the 
Le(ji:ajixosH':. 


In view of these facts the ([uestion now arises whether 
special races of bacteria are evolved belonging to different 
LeguminoSce. Opinion is divided. 

l^Mjerinck shows that each of the Legnminosre possesses 
corpuscles of distinctly different appearance : the dimensions 
vary and their form is more or less branched. Should one 
of the Leguminos^e be injected with strange bacteria modi- 
fications ensue which cause a variation from the original 
type in the bacteria introduced. Laurent questions whether 
these are not mere varieties. 

Maze divided the bacteria into two great classes : bac- 
teria which are “ calcophile,” and bacteria whicfi are “ cal- 
cophobe,” i.c., adapted to alkaline and acid conditions in 
the soil. 

Ililtner and Stormer split them into two groups : Rhizo- 
bium radicicohi and R. hcijeriuckii. 

These classifications tire by no means accepted by all 
scientists. Some hold tluat the bacteria arise from a single 
species, Psetidomonus radicicohi, and merely show adaptative 
race-differences. Others, such as Ililtner, believe that 
the advantag*es <accruing from culture of the Leguminosie 
are the result of the action exerted by their roots round 
about. The bacteria tire in close relation with these roots 
and convert soluble into insoluble nitrogen. 
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Beijerinck, in 1890, showed that Bacillus radicicola 
assimilated nitrates, and this property has since been 
assigned to Azotobacters as well. This conversion of nitrates 
and otlier soluble nitrogenous compounds into insoluble 
compounds provides a stimulus and favours the lixation of 
atmospheric nitrogen. 

In these ('ircu instances the Leguminosre serve a double 
object in agriculture; they do not merely fix atmospheric 
nitrogen, but also favour the same function in bacteria. 

SiK'h then are the theories derived from the various 
phenomena. Shoukl they confirmed, our ideas and know- 
ledge of soil fertility will develop. In fact, the American 
theories on toxins accumulated in the soil by plant growth 
have alreadv altered the old line of research, and there seems 
to be no prim a facie reason wh)- this dix'trine should not 
be confirmed when one considers that the Leg^uminoStC are 
incapable of vielding the same crop when cultivated con- 
tinuously in the same soil. Is it impoverishment of the soil; 
is it a degeneration of the particular bacteria associated with 
the various Leguminosce; or is it the accumulation of the 
toxins they prothiceV All these three mav be contributorv 
causes, but it is impossible at present to sav which pre- 
dominates. What is likely is the fact that in the soil, 
which Berthclot has designated as a ‘Miving world.” there 
is doubtless a perpetual struggle between the various bac- 
teria, and, should it be a harmful species whicli gains the 
upper liand, the good species disapjxMr. 

As regards the evolution of special races of bacteria, there 
are thus grounds for believing in the existence of numerous 
varieties more or less adapted to certain plants rind to certain 
environments. 

We shall content riurselves with a mention of the theorv 
of Ron^ma and 1 hiel on the assimilation of nitrogen by 
plants through oxidation of free nitrogen bv ferric hydrate. 

Researches have also been made on the influence of 
sugar. This carbohydrate appears to have the property of 
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increasing the activity of certain bacteriaj such as Azoiobacter 
chroococcim. A number of successful experiments have been 
carried out on soils treated with molasses spread over fields 
in certain conditions. 

In Mauritius this method has been in use for years and 
has given surprising results quite incapable of being ex- 
plained by the presence of mineral salts in the molasses. 
The treatment, however, is somewhat different, consisting 
as it does in simply spreading the molasses in the trenches 
or between the rows. The modern planter regards molasses 
as a valuable aid in his farming. 

Arttficjal Inoculation of Soils. 

The recognition of the power of the bacteria in the 
Legnminose'e to fix atmospheric nitrogen led a number of 
investigators to experiment on the artificial inoculation of 
soils. 

About the vear 1888, Dr. Salfeld, one of the working 
directors of the Peat Station at Krns, was the first to in- 
vestigate the action of inoculated bacteria on previously 
sterile peats. Dr. Sa field’s method was to .spread from one 
to four thousand kilos of eartli taken from a field in which 
Leguminosai had been cultivated. The results were excellent 
and numerous applications were made of this method. 

M. Grandeau says that one of his friends, the Count 
of San Bernardo, acting on his advice, succeeded in e.stab- 
lishing sulla on his estate in Andalusia by importing .soil 
direct from the Algerian sulla prairies. 

In Sweden, in the Flahult cultures, at the Agricultural 
Station at Aas, and at the station of Lyngbv, near Copen- 
hagen, a number of most satisfactory trials of the Salfeld 
method have been made. In spite of the value of the 
method, however, it is most expensive in practice, owing 
to the npce.ssity for conveying huge loads of soil from one 
point to another no small distance away. It is this 
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difiuTiUy which sugS’esLcd the preparation of pure cultures 
of bacteria. The first attempt at artificial cuitiires was made 
by Xobbe and Ililtner and put on the market in 1890 under 
the name of nitragine. This nitragine was com])osed of a 
mixture of germs collected fnmi various species of Legu- 
minosm in order that it might meet a number of ililTerenl 
requirements, but the trials made were inconclusive. 

liiltncr prepared other more virulent cultures. Until 
1898 thev were cultivated on gelatine by the JnsliUite of 
Agricultural Botaiiv at .Munich, and afterwards by Dr. 
Kuhn’s Laboratory of Biochemistry. The pre])aration is 
to-dav sold in bottles for treating from about one-half to 
two acres. 

The Swedish stations have carried otit trials tvith these 
products and have alwavs found them to be inferior to the 
method of inoculation bv acttial s{)il. 

Moore, of Whashington, has made a preparation of what 
is termed a//r(;-cud/arc. In experiments on a large scale 
this product was fcmnd to evaporate rapidlv and to lose its 
power. 

Professor I^ottomley, of London, manufactured a similar 
kind of mixture which is known to the trade as uitru- 
baclcrin c. 

M. de kTilitzen has jarried out numerotis experiments 
at Klahult and the experimental station of Jon hoping with 
lulruginc, nitro-buLieriue, and inoculation bv a{Tual soil. 

M. (jiandeau, wlio lias commented on th(*se (*x])eriments 
in the paper LW gnculture Pratique, gives the following 
figures ftH the resulting crops: — 

Check plot, not inoculated ... ... 8,700 kilos. 

Plot inoculated with nitro-hacterlne ... ... 7’roo 

»' ». riitragine ... ... 5,600 

” >» ■ .. ... 43,700 ,, 

I he yields were thus lower where the two preparations 
of bacteria were employed. 

M. Grandeau also calls our attention to the fact that 
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the soil employed for the inoculation of bacteria had never 
borne lupins, and this leads him to say that “ the fore- 
going facts do not seem to accord with the opinion of 
certain investigators. It is known that a number of bac- 
teriologists admit the specificness of bacteria for different 
I.eguminosie ; according to them each of the members of 
this large familv requires the presence of a special bacterium. 
The question is far from being definitely settled; it is 
probable that these micro-organisms, under conditions of 
which we have at present insufficient knoAvledge, have the 
facultv of adapting themselves, by undergoing certain 
changes, to the nitrogenous nourishment of different Legu- 
minosm. Possibly it is to some phenomenon of this kind 
that we must attribute, at Plahult, the influence of the 
bacteria from peas on the development of lupins. There 
are still a number of points to be cleared up in this 
direction.” 

Apart from experiments at Scandinavian stations, other 
experiments have been carried out with nilragine in France 
bv M. Schrib^ux in i8q6, and bv MM. Dickson and Mal- 
peaiix in 1897. 

Harrison, ifdwards, and Barlow obtained, in Canada, 
as did also their French colleagues, very satisfactory results 
with nitragine; Kellermann and Robinson, in the United 
States, and Gerlach and \Mgel, in Germany, are also satis- 
fied with the use they have made of it. 

Another discoverA’ wliich also aroused a great deal of 
interest was that of M. Caron, avIio, after isolating a bac- 
terium from a lucerne, noticed it had the proper! v of render- 
ing the nitrogenous matter in the soil more assimilable. 
Attempts were made to identify it by comparing it with 
known species, such as Bacillus mycoides, B. subtilis, 8 cc. 
. . . Professor Stoklasa considers the bacterium Clostri- 

dium pasieurianum has the facultv of fixing nitrogen. 

The use of the preparation known as alinite was un- 
successful and its manufacture was abandoned. 
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Beijerinck^ Gerlach, and \"ogel liad no success at all 
with the sowing of Azoiobacters, although Professor Hall, 
of Rothamstcd, made some encouraging obseiwations. 
The only result obtained by Koch was with Asotobacter 
chroococcum, which fixed nitrogen in presence of repeated 
doses of sugar in small quantities. 

From all these experiments we may apparently draw the 
conclusion that all these bacteria are able to exist in the 
soil, but that it is the conditions for reproduction which are 
unfavourable. All farming operations, such as draining, 
ploughing, loosening the soil in various wavs, or anv other 
methods which lend to favour the development of these 
micro-organisms, will increase soil fertility considerably 
more than any possible kinds of artificial inoculations. Tlte 
method of treatment by actual soil ajipears to be the only 
one which has a marked effect, but it will al\Nays be ditliciilt 
in practice if the two places concerned are widely separated. 

In Mauritius, where the majority of I.eguminosm do well, 
there is especial need to use them as much as possible for 
ploughing in, and occasionally for seed. 
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CHAPTER IIP 

DESCRIPTION OF VARIOUS LEGUMINOUS PLANTS 
OF AGRICULTURAL VALUE. 

ARACHIS HYPOGAEA (PEA-NUT). 

Origin. — A rack is hypogcca, the scicntilic name for the 
pea-nul, is deri\'ed from the Creek a, privative, and rachis, 
a branch. It was discovered in Northern America, and is 
generally believed to be a native of Brazil. iM. Marcel 
Dnbard, in a treatise on the origin of the pea-nut, in the 
Hullelin du Musmun d^hisloire nalurelle^ njo6, p. 340, draws 
attention to the name of “ manteiga,” or its abbreviation 
tiga,” by which this plant is still known to the Mandi- 
gans as far as llu* borders of Kong, and whose form 
(“ manteiga " is the Portuguese word for butter) distinctly 
points to the Portuguese as being originally responsible 
for its propagation. From this it may be inferred that the 
first seeds came from Brazil. 

The plant spread verv rapidlv and soon reached the 
remaining countries of America. Apparently, according to 
M. M. Du bard, it was first introduced into Peru, and thence 
into Mexico. From Mexico, towards the beginning of the 
eighteenth century, the pea-nut made its appearance in 
France and was cultivated in the Botanical Gardens at 
Montpellier; later on, towards the end of the same century, 
it was grown in Spain by Don I Iloa, Archbishop of 
Valencia, who obtained the .seeds from America. 

It is to be remarked, however, that the pea-nut was 
grown in Spain towards 1790, and in Cossigny’s work, 
published in 1802, Moyens d’ AnuHioralio^i des Colonies, 
we learn that it was the citizen Mechain, Prefet des Landes, 
in France, who obtained it from Spain and cultivated it in 
the South of France. 
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Some time later citizen lessier, a member of the Institut 
National, and of the Socithe libre d^■\griculture of the 
Department of the Seine, made the members of the Agri- 
cultural Society a gift of oil obtained from the pea-nut 
plants of the Landes, and at a banquet given to the members 
this oil was voted excellent, being, in the opinion of some, 
equal to the best olive oil that the town of Aix could pro- 
duce. Cossigny, who took part in the banquet, adds : 
“ After having tasted it with both fisli and salad I am able 
to endorse their opinion.” 

According to this last piece of evidence the pea-nut, 
therefore, seems to have been fust introduced into Spain. 

The original plants which were carried from Brazil into 
other countries underwent certain nuxli heat ions, so that it 
was believed that such and such a variety arose in siicli 
and siuhi a c(juntry. In 15 19-1521, tlie Magellan Ifxpedi- 
tion, which opened iq) to the Spaniards the route to the 
Far East by ^\ay of the Paciru', left them masters of the 
Moluccas and Philippines, where the\ introduced the 
Peruvian form. According to AI. Dtibard, it is thence that 
it spread to Japan, to the Sunda Islands, Alalaci'a, Indo- 
China, the whole of Southern Asia, and Madagascar. 

In the opinion of some, the Mauritian variet\’ is dtuived 
from .Mozambiijue. 1 'liis lac'ks ('onfirmation, but all the 
known facts point to Ihnirbon and Mauritius having obtained 
their seed from Africa, or even Madaga.scar. 

Cossigny says: ” I he ground-nut has been grown for 
some considerable time in the Isle of France and Retinion; 
it was obtained from Madagascar, wliere this plant is in- 
digenous. I he same specif's is also grown in India. The 
fruit of the latter is .somewhat .smaller than that of the 
Brazilian species, but the shell, which is of the same friable 
character, is less thick, rougher, and tlu^ straw colour is 
darker. In the.se islands are found pods containing three 
or even four .seeds, whereas all the original Brazilian .species 
only liave one, or at most two.” 
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The pea-nut, Arachis hypogiva, is also known as the 
ground-nut or monkey-nut. The Peruvians called it ynchif 
the Spanish man dub i and later cacahuete. M. Dubard 
believes that the Spanish name cacaliueic is merely a cor- 
ruption of the .Mexican term. 

Gkoguapuical Distributiox. — At the present day 
Arachis liypogcea is a plant with a very wide distribution 
throughout tropical and equatorial regions. Its importance 
varies from country to country. In Asia: India, Indo- 
China, Japan. In Oceania: the Island of Java, in America: 
\orlh Carolina, \ irginia, Mexico, the Antilles, Jamaica, 
Cura(;ao, Brazil, .Argentine, hi Africa: West Coast, 
Mozambique, Madagascar, Pgypt. 

Brief Desckiptiox. -The pea-nut belongs to the group 
of Papilionacxxe in the series of the lledysarim. 

It is an herbaceous plant with stems creeping or erect, 
and it may attain a length varying with the species from 
40 to 80 cm. 

d'he leaves, composed of two pairs of oval leaflets, are 
alternate and generalh' have tlie lower surface covered with 
a light do^\•n, while their upper surface is smooth. 

riie fertile Huuers are placed at the axils of the lower 
leaves wlien the stems are erect, but when the stems are 
creeping the llowers are disposed along (heir whole length, 
ddiey are t'ellow in colour with red striations; the ovary is 
unilocular and contains a small number of ovules. 

Tlia (lower is placed at tlie end of a long peduncle, which 
elongates immediately after fertilization and bends over 
towards the ground, pushing into it the ovary, which then 
begins to iiicrea.se in size. The fruit is found at a depth 
of 5 or 6 cm,, owing to its forcing its way down as it grows. 

The fruit is an oblong or ovoid pod, of pale straw colour, 
and varies in size according to the variety. It contains 
from one to four seeds, covered by a papyraceous, coriaceous 
epidermis. 

The seed is yellowish white, with cotyledons filled with 
oil, and covered by a reddish integument. 

4 
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Cui;n\ATi()X — The soils best suited to the growth of 
the pea-nut are light soils >\hich allow the ovary to develop 
easily and so give a normal tructitication. 

It is impossible to give a specitic composition for soils 
in which to grow pea-nuts, for there are a number of other 
factors to 1)0 consideied in the growth of this plant. laght 
soils, well manured, or rich in humus, will be the best in 
view of the plant's particular fruiting and of its nature as 
one of the Leguminosie. 

At the same time, we may remark that soils rich in 
phosphoric acid and potash and containing a fairly high 
percentage of lime will suit this ('rop very well. 

GiXfwers should be warned of the need nt applying 
manure with a lime base to soils dellcieni in iiiru*. 1 he 
greater the amount of assimilable niiti'ili\’e mailer the largtu’ 
will be the ('rop of pea-nut. 

In laterite .soils the vields are good, pro\iil(al ilu* aral)l<^ 
la\cr is siithcienih' thii'k. In allu\'ial soils this plant thrives 
vigoronsU' <.)n account of (Ik* organic' matter pr(‘sent, but 
it is possible that the ({uality of the crop may not be (*(|ual 
to that of cro[)s grown in laU'riu^ soils, whic'h are most 
widespread in voh'anic and iropic'al ('oiintries. Urielh', 
altbougli the pea-nut pref(*rs a loam or silic(»-('ak'areous 
soil, contain] ng eiujugli organic mallei' to |.)revent (*\crssiv<* 
drvness, it will do well in any soil, pro\'i(led it is nor too 
dry, e.xcepl eompaci c]a\'s and moist (‘tirtlis. 

Ahlioitgli iIk* pf‘a-ntil rerpiires a eertain amount of 
moisture, an <*\cess of water is detriinent.al to growth; and 
if the plant is lo esc'ape attack' bv \'arious m'vpiogains llu* 
soil should be able to drain easilv. 

IIk* cultivation of tlir* ])rva-nut may be coiisi(l{*r(*d from 
two points of view — <as a main crop or as a catch crop. 

In thr* first case expmisr^s will be much liiglier, and 
whelliei iIk* crop will hr* protilablr* or not will dep(*nd on 
local conditions r)f labour, land, transport, ikv. In (be 
second case, it is alwavs worth while to liave the land used 
either foi (he sake of llu* crop or for green manure, because 
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the labour is then paid for by a portion of the harvest, or 
ploughing in is roinpensated for b}' the cleaning winch the 
land would otherwise have needed for the principal crop. 

Another tact which must not be lost sight of is that the 
pea-nut is an improving crop, living at the expense of 
atinost)heric nitrogen and accumnlating an appreciable store 
of organic matter. Wdien ploughed in as a green manure, 
v\w, mineral pvincipies are vesl(_)ved to the soil, and even 
the reaping of the crop cannot exhaust the soil, as all the 
dvv leaves and stalks remain on the helds. 'Ihe price 
obtained compensates for the materials withdrawn bv the 
harvesting (materials whic'h have onlv a relativelv small 
value), and tlie greater part of the nitrogen mav be returned 
to liie soil 1)\' the stems and lea\’es left on the fields. This 
crop is then seriousb' worth consideration and should give 
verv prolitable results when grown in a mixed cultivation. 

d"he climate most suited to the cultivation of the pea -nut 
is one wliose mean shade temperature is from 2 ^^ to 27^^ C. 
j.ower temperatures retard its development and higher ones 
are daFigerous. In these countries it ma\- be planted at 
anv time of the ^’ear, but it thrives best in the main season 
and should therefore be planted at the vegetati\’e check. 

The most favourable conditions are a warm summer, with- 
rainfalls at intervals, and relativelv drv weather at harvest. 

As we have alreadx' remarked, too damp a soil is un- 
suited to the pea-niU, and too fretjuent rains ('an onlv be 
detrimental. vSo>\'ing is begun immediateb- after the first 
rains. The soil must be sufticientlv moistened to allow the 
seed to develop, and one of the marked advantages of this 
trailing plant is that it enables the soil to retain its moisture. 
Its branching stems co\'er the ground, and, except in cases 
of prolonged drought, by intercepting the stin’s ravs pre- 
vent the water from e\'aporating. 

It is impo.ssible to calculate a limiting value for rainfall; 
there are other factors to be taken into consideration in 
(he growth of the plant. 

Before stwving, the ground must be worked and cleaned 
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of weeds; in working on a large scale the plough must 
be used. Manuring is not absolutely essential, but spread- 
ing manure will always ta\ourably affect the growth of 
[.eguininos:e, and it is worth while spreading the field with 
a mixture of gu/ino phosphates and ash. \\ hen the j^t^a- 
nut is a subsidiarv crop, the ground is already half pre- 
pared through l!ic ])lanting of the previous crop, and it 
onlv needs cleaning tor sowing to be carried out. When 
the soil is well loosened small holes are made by hand, or, 
if it is too hard, with a s])adc, and a couple of stripped 
seeds are placed in each. In the interspaces of canes two 
parallel rows of holes are dibbled 50 to 60 cm. apart : one 
row in the middle of each interspace can also sulhce, and 
with creeping varieties the ground will be sufliciemly 
covered in this wa\ . 

It is alwavs advisable to strip (he seeds in order to be 
able to judge their qLialit\’ better. vSowings from well- 
selcctcd seeds of go{;d qiialitv alwa\s show a mark'ccl 
superiority over those selected carelessly. In West Africa 
the inferior (jualiiy of the sowings is said to be the cause of 
the degeneration observed in the seeds of certain districts. 

Care must be talam that the young plants are not over- 
run by weeds until thev are sufheientiv sturd\’ to resist. 
Two months after sowing the ground should ])e hoed, not 
only to clean it, but to break up the surface soil in order tliat 
the ovaries may penetrate more easilv. If hoeing is carried 
out during fruiting, care must be taken not to sever the 
pedunch^s which unite the pods to the stalk. 

d he stems ^ire erect or creeping, according to llie varietv, 
and sowing should be carried out to correspond ; that is to 
say, in rme rrnv with creeping varieties and in two with 
varietie.s having erect stems. 

I he distance to be allowed between plants will depend 
on the varieties, I)ut if the ground is to l)e covered tnon^ 
quickly they may be planted closer. .At the sanu* time, this 
tendeniy must not be exaggerated or tlu* plants will suffer. 

hight to ten days after sowing, two pale-green cotvledons 
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inav be seen emerging fnjin llie soil, and subsequently 
st^veral dark-green leaves are formed, laiter on the branches 
develop, and thirty to forty da\'s after sprouting llowering 
begins; it continues till growth is at an end. 

Two and a half to three months after sowing the pea- 
nut is in full growtli, and five inontlis later the crop may 
he gathered. If sowing is in Xovember, the month which 
in some countries marks the beginning of the vegetative 
check, harvest is in Mav. A double crop is feasilfie, but 
the second would probably hv seriously endangered by 
excessive drought. Besides, it is never gotjtl to repeat the 
same crop; it is much more advisable to change about wdth 
other useful plants, such as the potato, for instance. 

Bv the time tlie pea-nut has reached maturity, the plant 
has alreadv begun to shrivel and a portion of the leaves 
has fallen ; verv frecjiicnth' the stems are still green when 
the leaves are quite shri rallied, seeds are not as yet 

mature. Fhe stalks should be allowed to wither, the ripe 
pods ran remain in the ground w ithout harm, d he only 
point is that, in this case, the cost of labour is increased, 
for the fruit needs digging up to be gathered; the best plan 
is not to wait until all the peduncles have become severed 
from the stalks, as wlien the plant is uprooted, with its stalk 
still green, the ma]orit\' of the pods come away at the same 
time. It is true that a number of immature pods can be 
detected when this is done, but the resulting loss is balanced 
ly\' the saving of labour. 

Immaliire pods left in the ground will rot, while those 
which have reached matiiritv will keep, and will sprout the 
following \ ear to form new plants. 

The harvesting of a ('rop of pea-nut can be very expen- 
sive when grown on a large s('ale, and the result of the 
liarvesl mav scarcelv cover expenses; only natives, who 
do all the work themselves, with lielp from their wives and 
children, deriving any profit. But as a subsidiary or inter- 
calary crop it is always worth growing. 

Gathering is done either by Itand or with implements 
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more or less peculiar to llie difi'erent re^dons where the crop 
is grown. In operations on a large scale ricks are con- 
structed which arc protected from animals by a barrier of 
prickles, and from rain by a straw thatch. W’omen and 
children separate the pods from tlte stalks by hand when 
drv, or sometimes bv threshing, but the first method is more 
usual, \\he\^ labour is readily obtainable and the pea-nut 
grown as a secondarv crop, as in Mauritius, tlie pods are 
detached, washed, dried on gtinny, and finally placed in 
sacks. In that case tlie dead leaves are not used as fodder, 
but are left on the lields. 

\k\KiKT[KS. — d'he varieties of pea-nut may be arranged 
in two classes : those with erect and tliose with trailing 
stems. 

The varieties with trailing stems may be named A rack is 
ufricamt; those with erect stems . 1 . asialiai. 1 'he former 
bears fruits along the whole length of its stem, and the 
latter onh' on its lower ])oriion, arotind the collar of tlie 
plant. 

It would serve no purpose to enumerate all the variations 
in these two varieties, especial I v as the .same varieties often 
have different names, according to the countries where they 
are grown. .\t the same time, we shall mentirm the American 
varieties with erect stems, the characteristics of w'hich we 
have studied, and the Mauritian variety, which is said to 
be the best as regards vield, but which is not really in- 
digenous ihtTC. 

Yiki.d. — The \ield nviv varv within lairly wade limits, 
according it) the varidv anti the general conditions of growth. 

In Senegal, M. Adam says one cannot reckon on an 
average of more than 1,000 kilos per hectare, allowing for 
good and btid years. On the rtther hand, in certain parts of 
vSenegal the yield may be from 3,000 to 4,500 kilos per 
hectare. 

In Algeria the hectare brings in from 2,400 to 4,000 
kilos of seeds (2,200 to 3,5t)0 lb. per acre). 



ARACHTS HYPOG.EA (PF.A-NL'T) 


55 


In the United States: \hrginia, Tennessee, Georgia, 
and Carolina, the niinimuni yield, according to Semler, is 
2,000 kilos per hectare (1,780 lb. per acre), but as much 
as 10,000 kilos per hectare (8,9(X) lb. per acre) has been 
realized. 

In India, Bombay, the average yield for live years has 
been 5,600 kilos to the hectare. 

In the L'nited States, according to notes by Mr. 
Andrews, the use of manure has a great influence on the 
yield. At the experimental farm of Southern Pines, North 
Carolina, an allotment treated with 675 kilos of manure per 
hectare, containing to per cent. ])otash, 9 per cent, phos- 
ph(uic acid, and i per cent, nitrogen, bore 2,(xx) kilos of 
pea-nut; whereas an unmanured allotment adjoining only 
yielded 460 kilos. 

d'he following mixture has also given good results : 
400 kilos superphosphate, 125 kilos potassium chloride, and 
I (to kilos (d' dried blood to the hectare. 

In Barbados an average of 2.400 kilos is obtained, and 
occasionally as much as 4,800 kilos to the hectare. 

In Mauritius, under ordinary conditions, one can reckon 
on a yield of 2,400 kilos to the hectare. 

According to experiments carried out bv M. Boname at 
the Agronomic vStation, the yield in dr\' nuts is about 
60 ])er cent, as, on the average, the seeds contain 40 '5 per 
cent, of water, and the shells 55*2 per cent., the dry nuts 
containing 8 per cent, of water, and having a proportion 
of 75 ]XT cent, seeds and 25 per cent, shells; 60 per cent, 
is the average figure obtained, the limits being from 55 to 
70 per cent. 

The yields have varied from 2,600 to 4,250 kilos to the 
hectare, according to the state of soil feriility, the weight of 
stems and leaves has also varied from 2,600 to 4,300 kilos. 

The methods of cultivation also exert a marked influence, 
for instance, planting between rows of canes gave 1,300 to 
r,35o kilos of pods, with a weight of stems and leaves from 
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1,900 to 2,4a) kilos, and the following- }’ear from 710 to 1,200 
kilos of nuts, whereas the ordinary method gave 1,800 kilos. 

The following are the yields obtained at the stations 
at Keduit from sowings between rows of canes, onlv alternate 
rows being planted. 

Yield in drv nuts : — 


Spanish nuts in l^Yo rows 

881 kilr 

T5 

one row 

782 „ 

Tennessee ,, 

two rows 

1,080 ,, 

Bunch ,, 

two rows 

1,139 

„ ,, 

one row 

770 ,, 

Virginian ,, 

one row 

794 to 948 „ 

Ordinary ,, 

one row 

746 „ 817 ,, 

Madagascan, , 

two rows 

S.H ,.995 „ 


On a large sugar plantation, where the pea-nut was grown 
as an inter-crop, the \ ield in green nuts was, on an average, 
from 1,650 to i.pntt kilos to the he(aare, and the maximum 
reached ,'^,oSo to 3,520 kilos. 

Co.Mpe)sn lox. — The number of seeds to a hundred pods 
varies but little, even in different countries; - 



SenKRal 

In, Hu 

I,a I’lut.i 

Mauriliiis 

Shells, per cent 

25 ' 0 O 

21 -50 

26-00 

26-00 

Seeds, „ 

... 75-00 . 

.. 78-50 

... 74 ’oo 

.. 74 ’co 

I'lie average 

gcnerallv 

adopted 

in trade is 75 per cent, 

These proportio 

ns varv a 

little in 

the differenl varieties, 


and we append a table showing the result of observations 
at the Agronomic Station of the Island of Mauritius. 


Weight in of 

100 full po<ls 

hunch 

Tennessee 

Seeds ... 

164 

218 . 

Shells.., 

6 [ 

64 . 

Puds (full) 

2^5 . 

2S2 , 

Percentage weight 

7 2 '00 . 

77-00 . 

of seeds 

Numher of seeds 

196 

.. 30S .. 

in ICO pods 

Weight of a seed 

0-830 ., 

,. 0-704 . 

in grm. 


iri^inian 

Spanish 

Ordinary 

jM adu* 
gascan 

167 ,. 

97 ■ 

92 , 

.. 85 

63 .. 

39 

32 . 

22 

330 .. 

. . 

124 . 

.. 107 

73-00 

. 71-00 ., 

,, 74-00 . 

.. 79-00 

196 

20 r 

200 . 

I JO 

0-852 

. . 0-485 

,. 0-460 ., 

0-772 
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'File amount of oil present in the seeds varies not only 
according' to the v^arieties, but with the climate as well. This 
variation is diffictilt to explain, and we must be content 
merely to slate that the proport i(m of fatty matter is Jiigher 
or lower, according to the more or less favourable con- 
ditions of growth and distribution of rainfall. It has been 
remarked that, even in the same district and with a similar 
varietv, the fatty matter Aaries from year to year. 

We give below the aAcragc composition of the pea-nuts 
of various countries. 


Ordix.ary Commercial I'ea-m is —Matter devoid of Moisture. 


Ill rcK) seeiD 


United 

Stales 


Sp.iin Ilomhay Japan 


Egypt Congo 


Maur- 

itius 


Ash 2'40 ... 272 3-32 ... 1-93 ... 2-35 ... 273 ... 2-56 

CelluIo.se ... 2'37 ... 3'5o ... 2-33 4'88 ... i-6i 1-55 ... 5*33 

Fat ... ... 49-35 ... 4i'[7 ... 50-47 ... 54-54 ... 52-30 ... 52-88 ... 51-14 

Nan-nitrogenous 17-23 ... 20-43 ^ 5 ' 9 y ■■■ 20*27 ... 14-51 ... 12-40 

matter 

Nitrogenous 28*65 ■■ .32*iS ... 33*73 ■■■ 22*66 ... 22*97 ... 28*33 ... 28-57 
ma'ter 


100*00 lOO'OO 100-00 100*00 100*00 100 -00 lOO'OO 

The figures in the first six columns are taken from “ I/Arachide’ of J. Adam. 


It will be noticed that tiie oil content is everywhere about 
the .same, except in Japan. 

In reducing these hgures to terms of the whole pod the 
gro-ss proportion of oil ma\' be ascertained : — 


Senegal 

United States 

Egypt 

Congo 

Bombay 

Spain 

Alauritius 


44-7 per cent, 
3S'6 „ 

41 *7 

40 '3 T I 

43 ’o 
43‘2 

40-0 ,. 


Among the varieties t rested at the Agronomic Station 
there is also no appreciable difference between the various 
proportions of fatty matters. The following analy.ses were 
published in the annual report for igio 
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Stripped >ocds 

Ordinary 

Virijiniaii 

Spanish 

Punch 

Tennessee 

.\vcias{e 

Water... 

7'32 

... S '54 ... 

6-70 ... 

8-30 

... 6-56 

... 7 - 4 « 

Ash 

2' 30 

2-66 

2-i8 ... 

2-60 

■■■ 2-34 

- 2-38 

Cellulose 

3-45 

... 2-82 ... 

4-50 ... 

3-24 

■ ■■ 374 

■■■ 3*55 

Fat 

4370 

... 42-34 ... 

45-90 ... 

42-56 

... 44-22 

•• 4375 

Sugai s 

5-34 

... 5-50 ... 

5-00 ... 

4 ’jO 

376 

... 4 * 7 « 

Non - nitrogenous 

973 

9-70 

10-29 

lO-fcil 

- 7-33 

• 9*53 

matter 







Nitrogenous 

2S16 

.. 28-44 ■■ 

25'43 

28-39 

• 32*05 

... 28-53 

matter 








1 00 00 

.. lOO'OO ... 

tOO'OO ... 

lOO'OO 

... lOO'OO 

...100-00 

Nitrogen 

4'49 

- 4-55 ■■■ 

4-07 ... 

4-53 

• 513 

4*55 

Shells 







Water 

12-84 . 

.. 12-94 

J2-30 ... 

13-16 

... iri6 

... 12-48 

Ash ... 

1*98 . 

.. 2'44 ... 

2’i8 ... 

1 '68 

... 2-44 

... 2-14 

Nitrogen 

0-56 . 

.. 0-50 ... 

0-61 , . 

043 

0-72 

... 0.56 

The onlv 

specific difference 

between 

these 

varieties 

is the 

size of their 

pods, a 

nd this is 

confirmed bv 

a study 

of the 


respeclive wci^^lits wc liave givun. 

What fertilizing matters are withdrawn from the soil b}’ 
a crop of pea-nuts ? 

The researches made in order to clear up this point are 
of considerable interest, and the following figures are taken 
from Ihilletins 21 and 25 of the Agricultural Station at 
Mauritius : — 


Ordinary Commkrcial Pka-xuts, 



Pkkcfnt.sci 


JIlNKRA 

t. MAT'I'ER 


sn lox 01 

..\su 

NATORAt. 

'ARTS OK 

m:rstanck 


Seeds 

Shells 

Seeds 

Shells 

Silica 

0-73 

i8'o8 .. 

O'OlS 

.. 0-434 

Chlorine 

1-41 ... 

0-85 .. 

0-034 

.. 0-020 

Sulphuric acid ... 

3*78 ... 

1-74 ■■ 

0-091 

.. 0-042 

Phosphoric acid 

33*96 ... 

2-64 .. 

0*815 

., 0-063 

Lime ... 

3*83 

11-45 

0-092 

.. 0-275 

Magnesia 

15-21 ... 

5*3^ 

0*365 

.. 0-127 

Potash 

35'6 i ... 

4-58 .. 

0-854 

O'llO 

Soda ... 

2'C5 ... 

1*44 •• 

0-049 

•• 0035 

Oxides of iron and alumina 

0-90 ... 

4707 ■■ 

0*022 

1-130 

Carbonic acid, &c. 

2-52 ... 

6-84 .. 

o-o6q 

.. 0-164 


lOO'OO 

lOO'OO 

2-400 

2*400 

Nitrogen 

- ... 

— ... 

4*259 

... o'dio 


1,000 kilos of Avhole nuts gives the following distribution 
of these elements in the seeds and shells; — 
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In tHKsui-;[;s 

In [ HE sHKi.i.s 

Wuoi r, hr 


Kilos 

Kil.s 

Kilos 

Silica... 


rco3 

I-I4I 

Clilnrine 

0'26 i 

0-046 

0-307 

Sulphuric acid ... 

0700 

0-097 

0-797 

PhO'phuiic acid 

6 -i 67 

0-146 

6-413 

Lime ... 

0708 

0 635 

'-345 

Magnesia 

2-807 

o -;93 

3-)co 

Potash 

6 5O7 

0-254 

0-821 

Sod.i ... 

0-377 

0081 

0-438 

Oxides of iron and ahiniii;ii 

0-169 

2 ' 6 I 0 

2-779 

Carbonic acid, &c. 

0-462 

0-379 

C-841 

Tnlal mineral niatler . . 

18-456 

5-544 

24 -000 

Nitrogen 


r^09 

... 34-969 

Dry matter 

7 1 8 630 

208-360 

.. 926-990 

Natural matter 

769 '000 

231-000 

... I,COO'OtO 


I he prcporiion of iron oxide in the husks is due 

merely to the earth, ironi which it is impossil:)le to free 
the pods coinpletel V. 

1 he nuts harvested at the A^'ronomic Stati(.in <4‘ave the 
following results, the proj)ortion of seeds beinq" about 78 per 
cent, of the amount of whole fruit : — 


I’kkli-n t.UjI: 
t.n.M I'OSi I'lON 




Shells 

In seetlb 

111 shells 

Whokdvxl 

Water 

5-14 

.. 9-10 

,, 403 

1-96 

5'99 

A.sh 

2-88 

2-C.6 

2-26 

... 0-44 

... 270 

Cellulose 

2-63 

.. 65-45 

206 

... 13-^7 

15-93 

Fat 

43-28 

I -00 

33*97 

0-22 

■ • 34-19 

Sugars 

3-00 

— 

2-36 

— . 

... 2-36 

Non-nitrogenoie? matier 

14-14 

.. : 7 - 7 r 

ii-ii 

... 4-01 

- 15-12 

Nitrogenous matter 

28-93 

.. 4-68 

.. 22-71 

... roo 

- 2371 

100-00 

lOOOO .. 

. 78-50 

... 21-50 

lOO’CO 


I’KRCKM AUK MiNKKAI. MA TI KIi 



coMi'nsri'i 

>N 

IN 100 

I'AK 1 S 


».)F .A^n 


NA'Il I.AC . 

ens 1 


.Seeds 

Shells 

Seeds 

Shells 

Silica ... 

0-68 ... 

12-90 

0-017 

0*406 

Chlorine 

0-38 ... 

0-91 

0-009 

0*029 

.Sulphuric acid 

292 

2-39 

... 0-075 

0075 

Phosphoric acid ... 

42-90 ... 

5-50 

1071 

0-173 

Lime ... 

3-61 ... 

25-32 

0-090 

0-798 

^^ag^esia 

r4-07 

4-18 

... 0752 . 

0132 

Potash ... 

33-52 ... 

7-29 

.. 0-833 

0-230 

Soda ... 

0-68 ... 

0*54 

0-017 

0-017 

Oxides of iron and alumina 

0*27 

24-73 

0-007 

0779 

Carbonic acid, &c. 

0*97 •• 

16-24 

0*029 

.. O-5II 

Total mineral matter 

lOO'OO 

I CO '00 

2*500 

3-150 

Nitrogen 

— 


... 4-700 . 

0-900 
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It is inlcrcsling to note that the proportions of various 
nutritive elements in tlte orclinarv commercial pea-nut grown 
in various localities, and in those grown at I\eduit, are 
practically identical. In relating the ligures cited to i,OGO 
kilos of fruit, the dilTerence is radv appreciable bn* plios- 
plioric acid and lime; the potash, magnesia and sulphuric 
acid remaining tlie same. 



In Till-. MU'.iiS 

In thk siihi 

s Wiioi.i: MU ns 


Kilos 

Kil.,s 

Kilos 

Silica ... 

0 • 1 30 

0-9 30 

1 060 

Chloiine 

0070 

0 V 70 

0‘l/0 

Sulphuric acid ,,, 

cj'58o 

0 1 70 

0-750 

Phcsphoiic acid 

8-250 

0-40.0 

8-bso 

Lime .. 

0-690 

1 -840 

2-530 

Alaiinesia 

27.0 

O' 300 

3-010 

Poiabh 

6-.q50 


6-980 

Soda ... 

0-130 

G-n.|0 

0070 

Oxides of iron and alumina 

0 050 

i ';90 

1840 

Carl)Onic ac.d, Xx. 

0 • 1 90 

1-170 

1-360 

Total mineral iratier 

19 ' 25 >) 

7-240 

26490 

Nitrogen 

3b'2co 

2-070 

78-270 

Diy matter 

744-7C0 

195 400 

... 940- ICO 

Natural mailer... 

785-000 

203 oco 

I,GCO-UOO 

d'lie pea-nut is cultivated either 

for the 

crop of fruit 

for ])loughing in as 

green mnmire. In 

the first case 


we have alread\’ seen what fertilizing substances mav be 
withdrawn from the soil bv the harvest, and it is easv to 
ascertain if the loss of these substances is balanced by the 
price the I'rop fetches. The nitrogim may be neglected 
through the very nature of the plant as one of the Legu- 
minosan enriching the soil as it does in nitrogen, obtained 
from the atmosphere, in spite c)f the amount withdrawn by 
the harvest. 

When sown between rows of (aines, the weight of the 
s'amis. while still green, may vary from i,()0() to 2, geo kilos. 
When the stems have reached maturity from 24 to 28 tons 
(metric) of green manure may be obtained from a full crop. 

In several experiments at Reduit, a crop sown between 
rotvs of canes (one row in two) gave, at the end of three 
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months, the following yield of stems and leases to the 
hectare : — 

Spanish pea-nut 
Bunch ,, 

Virjjinian „ 

Ordiniry ,, 

Madagascan ,, 


5.9.10 kilus. 
i:50 5<> ). 
10,050 ,, 
12,625 *' 


d'hese Stems and leaves showed the following composi- 
tion : — 



.^pniii>h 

llunrh 

\ irginiaii 

Ordiiiary 

M.ula- 

gascati 

Water 

75S0 

8o-2o 

... /^'do 

84'go 

7870 

Asli ... 

[•75 ••• 

1-48 

r6r 

045 

1 64 

Cellulose 

6-76 ... 

5''7 

■ . 7'23 

. . 4-87 

606 

Kat 

213 .. 

I -26 

■■ >•,^^7 

-. 033 

o-g.S 

Sugars... 

■ - 

■ - 

... 1*04 


... 170 

Norl-nitrogenous matter 

1004 ... 

8 82 

7 '06 

... 6-38 

... 8-59 

Xitr()gcnou.s matter 

294 ■■■ 

J '07 

... j’iO 

207 

2-83 


IQU-00 

I CO 'OO 

ICO'OO 

lOO'GO 

1 00 00 

Nitrogen 

0'47 ... 

0’49 

... 0-54 

o '33 

... 0*37 


CoMt’G.OTlOX (U' THE DRV 1\1ATTER. 



nidi 

Ij iiiich 

Virginian 

Onlin.'try 

Ma.i.i- 

Ash 

.. 705 . 

■ 7-50 

... 7-40 

9 60 

... 7-70 

('elluluse 

... 27-03 . 

. 26-10 

33'3'^ 

... 32-25 

... 28-44 

Fat 

8 80 . 

. 6-38 

6-32 

2-21 

4 

Sugars 

... 

traces 

4'8y 


8do 

Noii-nitrogeuous matter 

... 43'9t . 

, 44-52 

... 32-56 

... 42-26 

... 40-26 

Xilrogenous matter 

... I2-|8 . 

■ 

... 15-62 

... 13-6S 

... rooo 


loyco 

tCO'Otr 

lOO'OO 

ICO-00 

1 00 'CO 

Nitrogen 

... 1-93 .. 

. 2-48 

... 2'50 

... 319 

... 076 

From the yields cpioted 

it may 

be seen 

that the 

spacing 


of the plantation should vtirv according to the particular 
variety sown. It should be noticed, however, that the Bunch 
variety, with erect stems, yielded a larger amount of green 
matter than the ordinary vtiriety, with its trailing stems, 
which shows that, according to the method of cultivation, 
these two varieties may give equally good result.s. 

Appended is the content of these plants in fertilizing 
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matters which are returned to the soil when the stems and 
leaves are ploughed in. 


Pkrckntac;k Composition op Ash. 



Sp.'inisli 

Bunch 

\’irgiiiLin 

Ordinary 

Madagascan 

Silica 

10-34 

5-60 

... 7-67 ... 

5 04 

... 8-28 

Chlorine 

2-48 

... 2-34 

... 2-94 ... 

3-12 

2-62 

Sulphuric acid 

4-45 

377 

... 3-04 ... 

3-02 

4'66 

Phosphoric acid,.. 

6-53 

... 5-67 

... 5-48 ... 

4-27 

... 5-28 

Lime ... 

16-84 

... 17-92 

... 17-47 ■■■ 

14-22 

23-38 

Magnesia 

11-64 

... 7-72 

... 14-68 ... 

8-ro 

... 10*50 

Potash... 

17-25 

... 25-08 

... 21-72 ... 

30-64 

... 19-12 

Soda ... 

o ’43 

2-00 

2-02 ... 

1-48 

... 1-30 

Oxide of iron 

13-20 

... S -43 

... 11-94 

7-20 

... 7-96 

Carbonic acid, Sic. 

i6'84 

... 21-47 

... 13-04 ... 

22-91 

... 16-30 


lOO’OO 

lOO’OQ 

1 00 00 

100 -00 

1 00-00 


:^IlXKRAL COM'KXT OF JOO KILOS OF GrKFN AIaTTEK. 




Hiincli 

Virginiuii 

Ordinary 

MadagaM- 


Kilos 

Kilos 

Kil(.)S 

Kilos 

Kilos 

Silica ... 

0-179 ■ 

0-083 

... 0-123 

0-073 

... 0-135 

Chlorine 

0-043 ■ 

• 0035 

... 0-047 .. 

0-045 

■ ■ 0’*^43 

Sulphuric acid ... 

0-077 . 

0-056 

... 0-049 .. 

0 0.14 

... 0-076 

Phosphoric acid... 

0 - [ 1 3 . 

0-084 

... 0-088 .. 

0-062 

... o'ogr 

Lime ... 

0-292 . 

, 0-264 

... 0-281 .. 

0-2o6 

... 0-393 

Magnesia 

0-201 

. O-II4 

... 0-237 ., 

0-118 

... 0-172 

Potash... 

0-298 . 

. 0-370 

... 0-350 .. 

0-444 

■ 0-313 

.Soda ... 

0-007 . 

, , 0 '0 JO 

... 0033 .. 

0022 

... 0-021 

Iron oxide 

O-22S . 

0-T25 

... 0-192 .. 

0-104 

... 0-130 

Carbonic acid, &c. 

0-292 . 

.. 0-319 

... 0-210 

0-332 

... 0-266 


1-730 

1-480 

1 -610 

^' 45 ^^ 

1-640 


.Mineral 

C'ONTENT 

OF 100 

KILOS OF DRV 

Matter. 



Spani.sh 

Duiicii 

Virginian 

Ordinal) 

Mada- 

gascan 


Kilns 

Kilos 

KIl(js 

Kilos 

Kilos 

Silica ... 

0-739 ... 

0-420 

... 0*568 ... 

0-484 

0-638 

Chlorine 

0177 ... 

0*176 

... 0-2lS 

0*300 ... 

0-202 

Sulphuric acid ,,, 

0-318 ... 

0-283 

... 0-225 ... 

0-290 ... 

o*, 5 S 9 

Phosphoric acid... 

0-467 ... 

0-425 

.. 0-406 ... 

0-410 

0-407 

idnie ... 

1-204 

l ',344 

... 1-293 

1-365 ... 

1-846 

Magnesia 

0-S32 ... 

0-579 

... ro86 ... 

O-77S ... 

C'809 

Potash... 

1-234 ... 

1-880 

... 1*607 

2-941 

1*472 

Soda 

0 03 I ... 

0-150 

... 0-149 ... 

0-142 ... 

O'lOO 

Oxide of iron ., 

0-044 ... 

0-632 

... 0-883 

0-691 ... 

0-613 

Carbonic acid, tS:c. 

1 . 204 , . . 

1-61 1 

... 0-965 ... 

2.199 ... 

1-254 


7-150 

7-500 

7 -400 

9-600 

7-700 
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COMF’GhlTIOX OF ToTAI, HaRVFST KROil 1 ARPENT (= 0*413 HECTARE). 



Spanish 

Uunch 

Virginian 

Ordinary 

Mada- 

ga.scan 


Kilos 

Kilos 

Kilos 

Kilos 

Kilos 

Silica 

4564 

... 4-607 

... 5-215 

... 3-891 

... 5-940 

Chlorine ... 

ro96 

■ I ’94,1 

.. I ’993 

... 2-398 

1892 

Sulphuric acid 

1-963 

... 3-108 

2 078 

2’345 

■■■ 3’344 

Phosphoric acid 

2-881 

4-662 

3731 

... 3-305 

4004 

Lime 

7-446 

... 14-652 

... i[-9i4 

... 10-980 

... 17-292 

Magnesia... 

5-126 

... 6-237 

.. 10-049 

6-289 

... 7-568 

Potash 

7 '600 

... 20-535 

... 14-840 

... 23-665 

■ 13772 

Soda 

0-178 

J '665 

i’399 

ri67 

... 0-924 

Iron oxide 


... 6-938 

8-141 

- 5'543 

... 5-720 

Carbonic acid, S:c. ... 

7-446 

17793 

... 8-904 

... 17-700 

... 11-704 

Total mineral mailer 

44-114 

82-140 

68-264 

77-283 

72-160 

Weight of green crop 2,55(>-oco 

5,550-000 

4,240-000 

5,330-000 

4,400-000 

,, dry ,, 

607-1 

543‘9 

... g2o'0oo 

... 804-8 

937*2 

Nitrt'gen content ... 

11-98 

... 27-19 

... 22-89 

17'59 

... 16-28 


When the plants were not mixed with any oilier crop, ilie stems were less 
shrivelled and still carried the majority of the leaves ; the weight harvested was 
9,cco kilos. 


When the pods are gathered the stems are already litilf 


shrivelled and the leaves fallen ; 

after 

mixed 

cultivation 

(every .second row) a 

weight was 

oblaim 

d of 2 , 

100 kilos uf 

.•stems to the hectare. 

TA 


Ix 100 1 

ARTS Ol- 


COMf'USJ [ H 


DRY M.\TTKR 

Water 

1 

69-40 ... 

^ 

II 

75-50 ... 

1 

11 

Ash ... 

4-28 ... 

2-27 ... 

14-00 

. 9-28 

Cellulose 

.. 14-37 ... 

982 

46-97 

. 40- 10 

Pat ... 

0 ' 4 I 

0-42 ... 

^-35 

^73 

Sugars 

— 

I'2Z ... 


5-00 

Non-nitrogenous matter 

9-13 ■ 

8-33 ... 

2 q-So 

‘ 33-64 

Nitrogenous matter ’ 

2-41 ... 

2*44 ... 

7'88 

10*25 


ICO-OO 

lOO'CO 

lOOCO 

ICO'OO 

Nitrogen 

... 0-385 ... 

0-39 ... 

1-26 . 

1-64 


I\ 100 I’AKTS Ix JOO PAfMS Ix loO I’AKJ.S 

-\SH (JK SThMS OK DRV M.AITKK 


It' I rP ' I ^ H 


Silica ... 

I 

14-90 

It 

. 5-20 . 

I 

. 0-638 . 

11 

. 01 18 

I 

.. 2-o86 . 

H 

. 0-483 

Chlorine 

3 ’S‘ 

.. 3-26 . 

. 0-150 . 

. 0-074 

,. 0*491 . 

• 0303 

Sulphuric acid ... 

3-67 

370 . 

■ 0-157 . 

. 0-084 

.. 0-514 . 

• 0*343 

Phosphoric acid... 

1-31 

.. 4 ’I 0 . 

. 0-056 . 

■ 0-093 

.. 0-183 . 

0*381 

Lime ... 

13-02 

..14-89 . 

■ 0*557 . 

.. 0 338 

.. 1-823 . 

• 1-382 

Magnesia 

7-03 

.. 6-91 . 

, 0-301 , 

• 0-157 

.. 0-984 . 

. 0*641 

Potash 

27-83 

- 33 'h 5 • 

rigi , 

. 0-752 

.. 3-896 . 

• 3-076 

Soda ... 

rgo , 

.. 1*48 . 

.. o-o8t . 

.. 0-034 

... 0-266 . 

0*137 

Oxides of iron and alumina 

12-97 

.. 6-99 . 

.. 0-556 . 

.. 0-159 

... 1*816 . 

. 0-649 

Carbonic acid, &c. 

13-86 

..20-32 . 

0-593 ■ 

,. 0-461 

... i’ 94 i . 

. 1-885 

Total mineral matter 

100 ’00 

100-00 

4-280 

2-270 

14-000 

9-280 

Nitrogen 

— 

— 

0-385 

0-390 

1*260 

I '640 
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\Ve see that in Spain and in 1 ‘^gypt tlic stems of pea- 
nuts cut when the fruit has reached maturity only contain 
31 and 32 per cent, of water, whilst the proportion of nitrogen 
is I'Sj and i'58 per cent. 

According to comparisons wliich we have been able to 
make between the figures obtained in Mauritius and tliose 
from otlier countries, such as M>st Africa, India, and 
America, the essential difference between various species of 
pea-nut seems to be not so mucli in the proximate composi- 
tion as in the mineral ccjm position. 

The differences M'hich exist, arise, in all probability, just 
as much from the varieties planted as from the conditions 
of growth and of climate. The figures quoted are sufficient 
to give an exact idea of the composition of this plant and 
to guide those ^vh() wish to grow it. 

As tlie fruit appears concurrently with ilie florescence, 
immature pods mav be encountered, etxn tvhen tiie p/ant 
is pulled green. 

In a jjlaiiting at Red 11 it, .Mauritius, made on December 
1 2th, between rows of canes, and pulled seventy-five days 
later, that is to sav, when in full growth, the weight har- 
vested was 0,030 kilos to (he hectare, of wliicli the stems 
and leaves accounted for 84 per cent, and the seeds for 
16 per cent., thus : — 

Stems and leaves ... ... ... ... 8, 350 kilos 

Seeds;,.. ... ... ... ... ... 1,600 „ 

9.950 » 

The seeds contained on an average only 8'4S per cent, 
of fat, and o'92 of nitrogen. The proportion of pho,sphoric 
acid reached only 20 per cent., instead of 35 and 40 per cent. 

In the 0,950 kilos harvested the amount of phosphoric 
acid found, in round figures, amounted to only 9 kilos, 
that of potash 58*3, and that of nitrogen 44’!. 

Thus, when the crop is u.sed as green manure, the 
demands made are greater; nevertheless, as we have re- 
marked already, the yield will be all the greater if the soil 
S 
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IS in good liUh, well provided with soluble assimilable 
elements, and sufficiently ricli in organic matter. In fact, 
these conditions are essential for either a good green or a 
good fruit crop. 

Tsks. — I'iie cultivation of the pea-nut yields several 
products which are useful both as food for man and fodder 
for beasts. 

I iiese products arc as follows ; Seed, oil, oil cake, and 
fodder. 

d'be utilization of the seed dates back to tlte century 
in wliicii it was first discovered, and it is curious to note 
tliat all the uses to whit'h tin* pcai-niit is [timed to-dav were 
alread\' known then. 

'Die Biillciin dc Paris, dated 5tli hloreal, year X, \o. lo, 
states that in Spain oil of S])iendid ([ualilv is oi^taincd front 
this jtlant and that it is also used in the manufacture of 
(ffiocolate; furtlier, when combined in etjual parts with the 
flour of wiieat, the dour obtained from the residue is used 
in the mamifadiire of bread. " d'he fruit, when roasted,” 
adds the Jhillriin dc Paris, “ has a fairlv pleasant flavour, 
and there is no reason why it should not be used in the 
manufacture of chocolate, as in Spain.” 

Cossigny relates that citizen Alc^xandre, of .Mont de 
Marsan, wlio was a clever chemist, nianuiacttiied from pea- 
nuts "an almond paste, a cream for the coinidt^xion and 
skin ('liaps, ^tc., soap, almond syrup, soap extract, hair oil. 
anti finally, by means of the roasted seed, a li(|U(‘ur.” 

The seed may he eaten either raw or roasted. It enters 
int(t the composition of numerous dishes in tli()st‘ countries 
where it is indigenous; in Imrope it is chiefly ustM in con- 
fectionery and in the manufacture of chocolate. 

An .account of its composition has already been given. 
The various commercial methods of extracting oil from 
the seed vary in different localities. In countries where it 
is indigenous the method is primitive, while in the European 
centres use is made of powerful machinery. 
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Oil is obtained from lliree successive applications of 
pressure. First the pods are cleaned and shelled, the seeds 
are then stripped, and finally dressed and air dried. 

This series of treatments scparales the seeds from shell 
and epi sperm. 

From the lirst apjili cation of pressure, Avithoiit heal, is 
obtained the superline oil, ^\hich ranks as eijual to olive 
oil, and is eaten as such so long as it remains fresh. The 
two remaining applications of pressure yield oils of second 
and third (piality, whicfi are used for soap-making and 
lubricating purposes. The yield varies with the varietv and 
with the methods of extraction. 


In Senegal the yield from strip[ied seeds was as 

follows : - 


Oil 

• 3*^ .VS cent, first ajj[ilicatinn of pressure 

,, 

8'33 ,, second 


6-94 ,, third ,, 


45 ^^2 

Appended is a 

table comjiiled hv M. Baron, consulting 

chemist at Marseill 

"s (taken from M. Leconiteks treatise on 

the Fgyptian pea- 

nut), which gives the yield for com- 

mercial purposes from jiea-nuts of different regions; — 

Kufisque (Senegal) 

31 to 3 I '5 per cent. 

Gambia 

30 ,, jt 

Mozambique 

42 ,, 4^ ,, 

Bombay 

37 M jS 

Coromandel 

36 37 ,, 

Egypt 

.U ’5 M 


The oil of the pea-nut has an average density of 0 9 18 
at 150 C, 

Appended is an analysis made for a factory in Mauritius. 


Density at 15“ ('. ... ... ... ... o'QtS 

Maumene test. Thermal reaction with H.SOj ... 44 *^ 0 , 

Fatty acids ... ... ... ... 96*2 per cent. 

Acidity expressed in SO;, ... ... ... oui 

Arachic acid .., ... ... 

Iodine number (Hiibl) ... ... ... I02'S 

Saponification value (Kocttslotfer) ... ... 19:; 

Melting point of fatty acids ... ... ... 33’5" C. 
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The residue of the third expression forms the oil cake, 
which thus varies in composition according to whether the 
nuts were decorticated or not Avhen pressed. The former 
are called in tr^d^ pea-nut cakes, and the latter coarse or 
strawy cakes. 

If the pressure is carried out without the application of 
heat the oil content is higher, and the manufacturer suffers 
a loss. 


Water 

Ash,,. 

Cellulose 
Fat ... 

Non-niUogeuous matter 
Nitrogenous matter 


Cold expression 


Expression with hent 


I4'40 ... 15*20 

6 26 , . 7’94 

4*54 - «'05 

17-80 . . 8*08 

iq'20 ... 20-42 

38-00 ... 40-31 


100-00 


lOO’OO 


According to M. Grandcau, the composition of cake 
made from decorticated pea- nuts, compared with linseed 
and rape cakes, frequently used as fodder, is as follows : — 


Decorticated Undecorlicated 



pea-nut 

pea>nut 

Linseed 

Rape 

Water... 

i'*5 

.. 9'8 ... 

11-8 

... 10'4 

Ash 

4'9 

.. 6-0 ... 

7‘3 

... n 

Cellulose 

5'2 

22-7 

9‘4 

... n-3 

Fat 

7'3 

... 8-9 ... 

]0'7 

... 9-8 

Noti'iiitrogenous matter . 

.. 24-1 

... 2Q-7 

32-1 

■ ;>o'i 

Nitrogenous matter 

■ 47*0 

31-0 ... 

28- 7 

... 307 


Pea-nut cakes, whether prepared by the hot or by the 
cold method, and wiielher from decorticated or iindecorti- 
cated seeds, have an important nutritive value for dairy 
cattle. 

The nitrogen content is 6 to 7 per cent, and their com- 
mercial value either as animal fodder or as manure reduces 
the cost price of the oil and renders the cultivation of the 
pea-nut more remunerative, 

'Die best plan is to use them as cattle fodder, particularly 
for milch-cows, as the fertilizing elements are then pre- 
served in the farmyard manure. 

Their mineral composition is as follows: 
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Silica ... 

In 100 parts of ash In i 

23-34 

50 parts of cake 
1-844 

Chlorine 

0*42 

0’033 

Sulphuric acid ... 

2*31 

0*183 

Phosphoric acid... 

i8'27 

i ‘443 

Lime ... 

4-25 

0*336 

Magnesia 

7-25 ^... 

0-573 

Potash... 

20*38 

r6io 

Soda ... 

2*84 

0-224 

Oxides of iron and alumina 

I 9 ' 6 o 

1*548 

Carbonic acid, &c. 

1*34 

0106 

Nitrogen 

lOO’OO 

7*900 

6-43 


When the cakes are manufactured from decorticated 
seed, though the husks have not a high value as fodder, 
they may still be useful when soaked in molasses. Further, 
the value of the shells leaving the dccoriicator is increased 
through the remains of seed mixed with them. 

The composition of the stems and leaves as fodder has 
already been noted. In certain countries where fodder is 
scarce even the dry stems are used as hay. Its use just 
depends on what relish animals show for it. 

Finally, in concluding this account, we can only urge 
every sugar-cane grower to make use of the spaces b^ween 
his canes to cultivate the pea-nut; it will not only furnish him 
with a remarkable green manure, but will enrich his 
lessen the cost of upkeep of his main crop, and thus be a 
source of real profit. 

Productic^nu— The chief centres for the cultivation of 
the pea-nut are: Senegal, Java, Egypt, French India, 
British India, Argentine, Sierra Leone, &c. 

The following figures showing the amount and value 
imported bv Europe will serve to give some idea of the 
production : — 


Weight in 
metric tons 

France 93,338 

England and colonies ... 1,052 

Germany ... ... 8,161 

Belgium ... ... 4,517 

Holland ... ... 24,327 

Other countries ... ... 6,389 

Total to countries other than 
France ... ... 44,446 

Grand total ... ... 1 37, 784 


1905 


Value In 

Weight in 

Value in 

francs 

metric tons 

Iruncs 

U.356,339 

•• 69,530 ... 

10,682,031 

160,070 

431 

56,09s 

1,289,188 

4 > 6 i 9 ■■■ 

738.311 

722,659 

2,677 

408,587 

3,814,707 . 

18,067 ,,, 

2,834,040 

927,226 . 

851 ... 

132,160 

6,963,850 . 

.. 26,645 ■■■ 

4,169,193 

21,320,189 . 

.. 96,175 ■< 

14,851,224 



JO VOAND2E1A SUiiTERRAiNEA (baM BARRA GROUND*fiUT) 

According to a passage from the Rapport general de 
rExposition de Marseille, 1907, by M. E. Charabot, the 
export of pea-nuts has fallen off during the last few years. 


VOANDZEI/i SUETERRANEA (BAMBARRA 
GROUND-NUT). 

This nut, a native of Madagascar, is called the Bambarra 
ground-nut, or Voandzou, its scientific name being Voand- 
zeia subterraiiea. 

Although the plant shows considerable similarity with 
the ordinary pea-nut, it has a completely different com- 
position and does not serve the same purposes. Like the 
pea-nut, the Bambarra ground-nut is a leguminous plant 
and may be grown as a subsidiary crop. Its vegetation is 
similar and shows the same rosette of erect leaves; the fruit 
develops around the stem just beneath the surface of the 
soil, and by remaining attached to the plant facilitates the 
work'^of picking. Anv fruit which remains behind can be 
speedily gathered. 

Its requirements in the matter of cultivation are the same 
as those of the pea-nut, and it may, in the same way, be 
grown between rows of canes. It may be planted in two 
parallel lines, either in successive or in alternate inter- 
rows. The crop is harvested drrectly the leaves and stems 
begin to shrivel. 

The yield may equal that of the ordinary pea-nut ; for 
instance, in one of the trials we made we obtained from 
a seeding between rows of canes (every other row), 2,315 kilos 
of green nuts and 2,735 kilos of green leaves per hectare. 

Green nuts usually only yield 40 per cent, of dry nuts. 
The fruit is eaten when green, owing to the fact that when 
dry it appears to be difficult to cook, and must be crushed 
before use. 
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UliiiKS' 

UTS 

Rll'F 

.■SUTS 


Niit.nral 

Dry 

Natural 

Dry 


substance 

matter 

substance 

matter 

Water 

58*50 

_ 

... I2'52 



Ash ... 

1*65 - 

3’97 

3*94 

.. 4-50 

Cellulose 

303 - 

7*3^ 

... 5-65 

.. 6'4S 

Fat ... 

■ .3*10 ... 

7-46 

614 

7 ’02 

Xon-nilrogenous matter 

:6-4I 

63'64 

■■■ 57*07 

,.. 65-26 

Nitrogenous matter 

. 731 

17*62 

14-68 

16-77 


ICO'OO 

too "00 

loo'oo 

lOO’OD 



[rhoiP :y (r-. Ri'hxut. 

Fic. 4 , — V oandzeia subtcrranea (Madagascan Ground-nnt). 


The husks only contain r55 per cent, nitrogenous 
matter in the green fruit and 7'3i per cent, in the ripe fruit. 

The dry leaves and stems might be used for fodder, but 
as no trial Inis vet been made, the question arises whether 
beasts would have any liking for this somewhat coarse sort 
of nourishment, which contains as much as 45 to 50 per 
cent, cellulose. 
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As there has been occasion to remark, the seeds possess 
a considerable nutritive value, and when crushed up dry 
with the husks might be used as fodder for stock. 


Whole ripe fruit 

Water 

Ash 

Cellulose 
Fat 

Non-nitrogenous matter 
Nitrogenous matter 

lOO'OO per cent. 


4'2I 

9 ' 6 o ,, 

6'4 i ,, 

53’I7 n 

I4‘1I 


In establishing the nutritive ratio it is seen that this 
leguminous plant is a complete food, for if we lake one part 
of fatty matter as equivalent to two parts of matter containing 
carbohydrates, the relation of nitrogenous matter to non- 
nitrogenous matter is as 4:7. This proportion constitutes a 
normal food, and this without taking any account of the 
cellulose. 

The ordinary pea-nut does not seem to make as great 
a call on the fertilizing elements as the Iharndceia, the 
requirements of wliich are apparently greater. 


In 1,000 Kii.os OK i-m rr 



Ordinary pen-nn 

s Maiiagasc.-in 

Nitrogen 

38-27 

21-4 

Lime ... 

253 

1-148 

Phosphoric acid... 

8'6s 

5-656 

Potash .. 

6'y8 

17715 

Magnesia 

3-01 

2-656 


The nitrogen, being derived from the atmosphere, may 
be neglected, and although the amount of phosphoric acid 
is 3 kilos higher in the ordinary pea-nut, on the other hand 
there is treble the amount of potash in the Voandzeia, 

In any case, it is a most useful plant, yielding a healthy 
provender at a low price. As a leguminous, that is to sav, 
as a restorative plant, we prefer its rival, which, hv its greater 
spread of leaf surface, will yield a larger amount of manure 
of higher nitrogen content. 
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CANAVALIA EiWSIFORMlS (JACK BRAN). 

The Jack Bean found in our gardens is a native of India, 
and derives its name, Camroalia ensiformis, from the Tamil 
name canavali. 

Practically all the Canavali a are natives of India, and 
the species under our present notice was discovered in the 
East Indies in 1778. The date of its introduction to 
Mauritius can hardly be determined, but all the evidence 
points to its having been the work of the numerous Indian 
emigrants. 

Bojer, in his “ Hortus Mauritianus,” speaks of Canavalia 
obtusifolia as being a native of Mauritius and the other 
islands of Africa. 

C. giadiata has pinkish seeds, those of the Nossi-B 4 
variety being red. Both these are trailing varieties and 
produce but little fruit, though preference should be given 
to the species C. giadiata, whose wealth of foliage is mag- 
nificent. In 1837, when Bojer wrote his book, four 
varieties of Canavalia were known in Mauritius (C. obtusi- 
jolia, C, emarginala, C. giadiata, C. cnsifonuis). 

No importance seems to have been attached to these 
plants until C[uite recently, when the Director of tlie Agri- 
cultural Station undertook experiments to show the great 
value of this plant, not onlv as a restorative crop, but 
also as a table vegetable. His views have now become 
widely known and this plant is in remarkable favour; the 
amount under cultivation is increasing every year, and the 
false notions concerning it arc in a fair way to disappear. 

M. Boname has published an elaborate treatise on the 
Jack Bean in his annual report for 1909. In my position 
as collaborator with the Director of the Station, I have been 
able to folloAv these experiments cb.sely and to carry out 
a number of analyses. As, in our joint survey of the whole 
of the literature of the LeguminoseV, we have found nothing 
whatever on this species, we think it advisable to give au 
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account in cxtcns;o of all that has been done and published 
on it by tlie Agricultural Station of Mauritius. 

I'he Jack ] 5 ean is a shrub which thrives well in every 
portion of the Island, and its pod while green and immature 
forms an excellent table vegetable. 

I'hese pods are, perhaps, superior to those of the 
haricot bean and all those who have partaken of them judge 
ilieir flavour excellent. Just before the seeds are quite ripe, 
but well formed, they may be shelled and cooked in the 
same wa\' as kidney beans and are then equallv good. 

d'he Jack Bean is of rich growth; it easilv attains a 
height of 2 ft. (64 cm.); the stems are slighth' branched 
and possess large leaves which cover the ground well, but 
the plant is not a climber and will not overrun others. It 
mav easilv be grown between canes, and when in full growth 
can be ploughed in as green mtinure, I'lie insed which 
occasionally destroys young beans and cowpeas does not 
attack tin’s, and it mav be sown througliout the vear, 
though the most favourable season in Mauritius is from 
Xoveinher to h'ebruarv and March. At certain periods of 
the vear, however, tiie pods are attacked by grubs, which 
destroy a large number of seeds, ddiis nuisance is cfiieilv 
ex'idem in a small crop; no doubt over a large area tiie 
damage done would be relative! v less important. This is 
a fact which can often be noticed; experimental crops are 
oiten attacked in such a wav that it might almost be be- 
lieved that the whole tribe of insect pests had agreed to 
meet in that ]tarticular spot, whereas the damage in a large 
crop passes unnoticed. 

It is a good thing to introduce any new plants \vhich 
may benefit agriculture, but lliat is no reason why indigenous 
plants which are already acclimatized and which are capable 
of giving equally good results should be neglected. 

The Jack Bean is an easy plant to grow. When planted 
from December to January it is in full growth and flower 
three months later; if grown for green manure it should 
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then be ploughed in ; if left later the pods ripen and a 
portion of its leaves fall. As soon as the plant has begun 
to flower, its pods, u'hich are soon formed, make an excel- 
lent vegetable at a period of the year when vegetables are 



[Phott' l-y C, 

Fig. ^.-'Canavalia cnsiformh (Jack Beau). 

rather scarce. Its yield is a large one, and when planted 
between canes, cA’Cry second row, should give at least 
lb. of green pods of splendid quality per hectare. The 
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plants in rows should be placed at greater or smaller 
intervals, according as to whether the pods are to be 
gathered with die seeds or the croji is to be ploughed in. 
All the pods, even when onh' one-quarter developed, are 
of large si/e; the best cooking bean being from 15 to 20 cm. 
long and weighing from 15 to 30 grm. 

The following table gives their composition as com- 
pared with that of ordinarv haricot beans given by M. 
Balland : — 


I-\ 100 PAKTS ()|- NAIL'IJAL SUPS lA NCK 1 n IOO PAKTS OK UKY MATTfK 



W 

Leans 

H 

Harii;ot 

bean.s 

Jack tieans 

■' i ^7" 

Haricot licans 

Water... 

87 80 

... 88 56 

...go'o to 

94 '0 


... — , 


A.sh 

0-54 

... 075 

... 070 ,, 

0-8 

... 4-42 

... 6-56 . 

9-7 to II 

Cellulose 

177 

... rb7 

0'40 ,, 

ng 

■14-53 

... 14-60 

• 7-0 M 13 

Fat 

Non-nittogenons 

0'22 

... o'3S 

.. 0-15 „ 


... 1-79 

■•• 3‘32 . 

.. i-g , 

„ 3'4 

matter 

Nitrogenous 

7-86 

... 5S3 

... 3 ‘0 , , 

4'2 

■■64*39 

... 50-96 . 

.,50-0 . 

„ 52 ‘O 

matter 

Nitrogen 

1 '81 

lOO'OO 

029 

... 2'8[ , 

1 03 CO 

0'45 

... 17 ,, 

2-0 . 

,,,14-87 

100 'CO 

2-38 

... 24-56 , 

100 -00 
3-96 

.,25-0 , 

,,28-5 


Wdien the pods have been allowed to develop till the 
seeds are formed, hut before lhe\ have reached maturitx, 
the latter may be eaten w’ithout the shell ; they then cook 
splendidly, whereas when allowed to ripen they can on]\’ 
lie softened with diflicultx'. 

Raoul says the wild Indian varietv is supposed to be 
poisonous, and advises using the seed when half ripe and 
still sob; he thinks this {juestion should be gone into. For 
ourselves, we and a number of other people have often 
eaten it without an\ siibse({uent discomfort, and we happen 
to know that at Reduit and elsewhere the crop has often 
been pillaged by “ amateurs ” w ho certainly did not share 
the prevailing opinion. 

When the seeds are half ri])e, the shells, of course, can 
no longer be eaten; but the\' might be made use of for 
animals, such as pigs and others. Onco the .seed is formed 
the green pods have reached the lieight of their develop- 
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nient; each pod weighs from lOO to 125 grm., and contains 
tea to twelve seeds. 


One hundred grammes of whole pods give 83 grm. of 
husks and 17 grm. of seed : one seed weighs about ij grm. 
In this state the composition of the pod is as follotvs : — 


•• THE FLT.L I’OD 



Seeds 

Hrisks 

In the seeds 

In the husks 

F ull pod 

Water 

75-50 

Si'oo 

I2'83 

,.. 67-23 .. 

. 80-06 

Ash ... 

0*93 .. 

. 0'S8 

... 0']6 

... 0-73 .. 

0-89 

Cellulose 

3-73 ■> 

. 4'95 

... 0'63 . 

.. 4-12 

475 

Fat ... 

o‘6i ., 

0-38 

... O'lO . 

... 0-32 

0-42 

Sugars 

1-38 .. 

2-54 

,. 0'23 , 

.. 2’ 1 1 

2-34 

Non - nitrogenous matter 

9'47 ■■ 

.. 8-17 

... 1-63 

6'77 .. 

8-40 

Nitrogenous matter 

8-38 .. 

2'08 

... r42 , 

., 1-72 ., 

3-14 


ICOOO .. 

. 100 '00 

... I7'oo . 

.. 83-00 .. 

. lOO'OO 

Nitrogen 

1-34 ■. 

■ 0'334 

... 0'227 , 

0-277 .. 

0-504 


When the crop is allowed to remain the pods ripen 
completely; the seeds remain about the same weight, but 
naturally contain less water and a greater amount of nutri- 
tive matter; each empty pod then weighs from 25 to 30 grm., 
and the average weight of a seed is grm. 

Five different samples yielded 57 and 58 per cent, of 
.seeds, and 43 and 42 per cent, of shell respectively. 


Pkrcextacf: Cowposittox of Rtpf Pons. 






n 

Avt.h 

A,r.E 


Seeds 

hi 

Seeds 

Husks 

Seeds 

Husks 

Water 

13-0: . 

. [5-20 . 

. i 5*.36 

... 11-46 

,. 14-18 .. 

■ 13*33 

Ash 

3'22 . 

.. 5-78 . 

. 3 ' 6 o 

... 6-84 

.. 3-41 . 

6-31 

Cellulose 

7-90 . 

. 57 ‘Ot • 

• 9-97 

., 39-60 . 

. 8-93 .. 

. 48-75 

Fat ... 

2-32 

.. 0-64 

2-24 

0*88 

2' 28 , 

0-76 

Sugar.s 

- 


5-30 

— 

■ 5*30 • 

~ 

Non-nitrogenous 







matter 

47-94 • 

.. 15-47 . 

40- 10 

37*41 , 

.. 4^*38 .. 

. 26-44 

Nitrogenous 







matter 

25-62 . 

.. 5-00 . 

■ ‘ 23-43 

... 3‘8i . 

.. 24-52 .. 

4-41 

100-00 

100-00 

[OOOO 

100-00 

100*00 

100-00 

Nitrogen 

4*10 

o-8o 

3*75 

o-6i 

3-92 

0-71 


As regards nutritive value, the .seeds of the Jack Rean 
may thus be clas.sed among the valuable leguminous seeds, 
and it is only natural that they should be used as fodder 
for live stock. 
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Natumll}', when the Jack Hean is left lo ripen, the leaves 
on the stem wither, and when the remainder of the crop 
is ploughed in the amount of fertilizing matter is not so 
large, especially as the seeds and shells have been gathered 
and are not returned to the soil; at the same time, if tlie 
seeds and shells are consumed by the beasts working on 
the plantation, there is only a redistribution of fertility, for 
if the manure produced be not used on the same spot, at 
least it will be returned to the soil of the estate. 

From this point of view, then, it is useful to know the 
mineral composition of the pods, and we append tables 
showing the results of analyses in each case ; — 


Pi:r(kntac,f, Compdsitiox ok Asu. 



Silica 

Chlorine 

379 

r67 


078 

rS8 

Snipluiric acid 
Phosphoric acid 
Lime 

Magnesia 

Potash 

2-83 

22 '20 

6 76 
7-40 

4095 


S'44 
23 'fid 
7 'o 6 
S-6i 
38-60 

Soda 

4'44 


4-50 

Iron oxide ... o‘37 

Carhonic acid. iS:c. 9' 59 


0-45 

(r4 2 


0'S2 
1 ‘22 
719 

50 '05 
573 
I '46 

27-31 


11 

2 ’65 
1-21 
2-30 
2'92 
9-67 
2‘57 

47 '9 5 

0-97 

I -98 

27 7^ 


lOQ'OO 1 00 'DO 


100 '00 lOO'OO 


Perclxtaok Co.m position of the Ripe Pod. 

Siius 



1 

I[ 

Average 

I 

II 

.\vera;ze 

'Silica 

0 -t 22 . 

. o’ 0 i 4 

... 0-068 

.. 0-146 

... o'lSi .. 

0-164 

Chlorine 

o'oS4 . 

. o-o 68 

... O'oGl 

... 0-090 

... 0-091 

0-090 

Siilphiinc acid 

0-072 . 

. 0-196 

... 0-134 

.. 0-047 

... 0-157 .. 

0‘lO2 

Phosphoric acid 

0-715 , 

. 0-852 

... 0-784 

.. 0 071 

... 0’200 .. 

0-136 

Idnie 

0-2I8 . 

■ 0-254 

... 0-236 

.. 0-450 

... 0-66 1 ., 

0-555 

Magnesia ... 

0 238 , 

■ o’ 3 to 

... 0-274 

.. o'oH; 

... 0-175 

0*129 

Potash 

J\35J - 

. 1-389 

... 1-370 

... 2-898 

... 3-279 .. 

. 3 -c 88 

Soda 

0143 ■ 

, 0-162 

... 0-152 

o-jjf 

... 0-067 

. 0-200 

Oxide of iron 

0.012 ,, 

. 0 ' 0[6 

... 0014 

... 0-085 

... 0-135 '■ 

. O'llO 

Carbonic acid, &c. 

0-295 ,, 

■ 0-339 

... 0-317 

•• 1-579 

„. 1-894 .. 

■ 1 - 7.56 

Total mineral matter 

3-220 ., 

. 3-600 

... 3-410 

... 5-780 

... 6-840 .. 

. 6-310 

Nitrogen ... 

4 -ICO . 

• 3-750 

... 3-920 

... c- 8 co 

... o' 6 io .. 

. 0-705 


The following table gives the distribution of mineral 
elements in the seed and shell for 100 kilos of full pods 
(5^ kilos seeds and 42 kilos shells). 
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From these figures the amount of matter w ithdrawn from 
the soil by the ripe pods may be calculated, and we see the 
necessity of using the empty husks to obtain farmyard 
manure. 

One hundred kilos of full pods contain : — 


Silica 

III the seeds 

0039 

In the husks 

0 -070 


111 the 
wliole polls 

0’109 

Chlorine... 

0'032 

0-038 


0-070 

Sulphuric acid 

0'077 

0-065 


0-142 

Phosphoric acid ... 

0'454 

0-057 


0-5II 

Lime 

0-136 

0-233 


0-369 

Magnesia 

0-158 

0-054 


0*212 

Potash 

0-794 

0-297 


2-091 

Soda 

0’088 

0 -084 


0-172 

Oxide of iron 

0-C08 

0-046 


0-054 

Carbonic acid, iJv:c. 

0-192 

0-706 


0-898 

Total mineral matter 

1-978 

2*650 


4 628 

Nitrogen 

2-276 

0-296 


2-572 

Dry matter 

49775 

36-401 


86-j 76 


Xumerous as the other advantages of tlie Jack Ikan an^, 
its value as a green manure outweighs tlicm all, and it is 
thus important to know' the composition of the vegetable 
mass which may be returned to the soil after a few months’ 
growth. 

When planted between the rows in December or January, 
the jack Fean is in lull growth and llowers three months 
later ; this is the time for ploughing in. I'lie leaves are large 
and give good protection lo the soil, but the amount of 
foliage, though comparatively large, is hardly in ])ropoition 
A\ith the general appearance ot the plant, which is remark- 
able. When planted later its growth is more vigorous, the 
stems are less long and slender, being perhaps more stocky, 
and its growth is less rapid. However, provided it escapes 
too long a period of drought, this plant may be sown 
throughout the year. 

In favourable circumstances, when planted along every 
second inter-row, the plant mass produced may easily be 
as much as 9,500 to (1,850 kilos per hectare. Fvidenllv, when 
every row is sown the yield will be doubled, but in this 
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case care must be taken to pull every other row and plough 
it in in good time, to avoid depriving the small canes of 
too much light. In any case, if there is a danger of this 
happening through growth being too strong, whether the 
plantation is sown in successive or alternate rows, it is only 
necessary to slash along on each side of it to prevent the 
small canes from being overrun. 

Directly the stems begin to bloom the pods rapidly 
increase in size and soon form a considerable proportion 
of the total weight of the crop ; later on the weight of the 
pods exceeds that of the remainder of the plant. 

A . — Sowing on December 12th, every alternate row; 
jMarch 13th following, the total weight produced to the 
hectare was 12,300 kilos; the pods already developed forming 
25 per cent, of the total crop. 

ii. — Same sowing; the weight of the crop per hectare on 
April 17th was 13,600 kilos; the majority of the leaves had 
fallen, but the seeds in their pods were well advanced and 
formed 67 per cent, of the total crop, that is to say, their 
weight exceeded that of the stems. 

C. — Sowing on March 15th; harvest on August 14th 
following; the pods, now well developed, were badly attacked 
by grubs. They formed 70 per cent, of the total crop, which 
weighed 9,500 kilos (planting in alternate rows). 

Analyses have been made of the whole crop, stems and 
pods. Although it cannot be said that beasts eat the stems 
of the Jack Bean with any relish, we nevertheless append 
tlie analysis from the point of view of fodder : — 



I \ 5 Ck:! 

FAKl'S (IF 

SL'HST.WLl 

N’ATV KAL 

In 1 

00 I’ANTS OE 

MA'l'E'liR 

UKV 


A 

V. 

(' 

A 

li 

C 

Water 

80-92 . 

.. 76-87 

.. 74-20 

.. •- 

— 

• — 

Ash 

1-72 , 

1 

. . [ 0 

., 9-02 

.. 5 -CO 

. 8*15 

Cellulose 

S’.'if’ • 

. 7*36 

.. 5*83 

,, 28 -S3 

., 30-82 . 

. 22*61 


0-78 , 

.. 0-5!; 

... 0-70 

,. 4-09 

- 2-3^ • 

. 2-71 

Non-nitrogenous matter 

8-20 . 

.. 10-86 

.. 12-21J 

.. 42'96 

.. 47'92 . 

. 47'6 o 

Niitogenous matter ... 

2 88 . 

.. 3-2‘ 

4 88 

.. 15-10 

,,. 13-88 , 

. 18-93 




— 

— 

— 

— 

— 


roo'oo . 

,,100 00 

...lOO'OO 

,.,100-00 

...100-00 . 

.10000 

Nitrogen 

0-46 . 

.. 0-50 

... 0-78 , 

... 2-45 

... 2-15 . 

■ 3-03 


6 
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Percentage Composition of Ash. 




A 


B 


C 

Silica 


3’44 


3'23 


472 

Chlorine 


2-63 


2-47 


2-93 

Sulphuric acid 


3'49 


3-60 


1-30 

Phosphoric acid 


5 ' 2 y 


8-32 


3*45 

Lime 


, 33’32 


26-41 


40*32 

Magnesia 


10-73 


779 


8*03 

Potash 


i 5‘52 


24-09 


10-15 

Soda 


1-37 


1*7] 


o ’95 

Oxide of iron 


1-05 


2-35 


1*01 

Carbonic acid, &c. 


23-16 


20-03 


27*14 



100 '00 


1 00 ' CO 


ico'oo 


Ix 10a 

P.UiTS OF N. 

TUKAl. 

In i 

0 I'.Mi l S Of 

DRY 



SUBS'J'ASCK 



MATTUK 



A 

11 

C 

A 

B 

C 

Silica... 

o '059 

.. 0-037 . 

. 0-099 ■ 

. 0-310 

.. 0*162 . 

• 0-384 

Chlorine 

o '045 

.. O' 02 S . 

. O'Chl . 

. 0-237 

.. O' 123 . 

. 0-238 

Sulphuric acid 

o‘o6o 

.. 0-041 . 

. 0.027 . 

• 0 ' 3 i 5 

.. O'lSo . 

. o*io6 

Phosphoric acid 

O'OQI 

.. 0-096 . 

0-073 . 

0-477 

.. 0-416 . 

. 0-281 

Lime ... 

0-573 

.. 0-304 . 

. 0-846 . 

■ 3‘005 

.. 1-321 . 

■ 3*284 

Magnesia 

o'iS5 

.. 0-090 . 

. 0'i68 . 

o -(368 

•• o- 3«9 • 

, 0-654 

]\)ta.sh 

0-267 

.. 0-277 . 

. 0*213 ■ 

I ‘400 

,. [-205 . 

, 0*826 

Soda 

0-024 

,, 0-019 • 

. o'oi9 . 

, 0-124 

.. 0-885 , 

. 0*077 

Oxide of iron 

0-018 

.. 0-027 ■ 

. 0*021 . 

0-096 

.. 0-117 • 

, 0-082 

(iarbonic acid, Ac. 

0-398 

.. 0-231 . 

• o ’573 . 

. 2- o 88 

1*002 , 

. 2-218 

Total mineral matter ... 

1-720 

.. 1-150 . 

. 2'IOU . 

,, 9-020 

.. 5 000 . 

■ 8-150 

Nitrogen 

0*460 

,, 0-500 . 

. 0-780 ., 

2-410 

.. 2 -150 . 

. 3 030 

Dry matter ... 

19-080 

..23-130 . 

.25-800 .. 

• “ 

.. - . 

. 


Tile composition of the crops from the respective sowings 


was as follows 

, 





A 

B 

C 

Avci-.-x^c 

Silica 

3-068 ... 

2'127 

3-960 ... 

3-05 J 

Chlorine ... 

2*340 ... 

i-6[o 

2-440 

2-130 

Sulphuric acid 

3-120 ... 

2-358 ... 

ro8o 

2'[93 

Phosphoric acid 

4-7.P ... 

5-520 ... 

2-920 

4 '.391 

Lime 

29*796 

17-480 

33*840 

27-038 

Magnesia ... 

9620 

5'75 ... 

6-720 

7-171 

Potash 

13-884 ... 

15-927 ,,, 

8-520 

12-777 

Soda 

1*248 ... 

1-093 

0-760 

1-037 

O.xide of iron. 

0-936 

1*552 

0-840 

rioq 

Carbonic, acid., , 

20-696 

13*283 - 

22-920 

18-958 

Total miner.T .1 matter 

89-440 

66-125 

84-000 

79-855 

Nitrogen 

. 23-920 ... 

28-692 

31*200 

27'937 

Weight of crop 

5,200 kilos 

5,750 kilos 

4,000 kilos 

4,084 kllo.s 

Dry matter ... 

992 .. 

1.330 .. 

L032 „ 

i,[i8 ,, 

Xeglecting 

Other elements derived 

exclusively 

from the 


soil, this gives an average of 28 kilos of nitrogen, which 
is about the amount contained in 6 tons (metric) of farmvard 


manure with nitrogen in the proportion of o’ 5 per cent. 


‘ The figures given are foy a crop from one aipent ( = 0'422 heclare). 
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The difference between the yields from the trial planta- 
tions at the station and those at Saint Hubert need occasion 
no surprise. In the experiments at the station only every 
second row was planted, whereas at Saint Hubert the whole 
area was utilized and the seeds were planted at intervals 
of 66 cm., thus raising the total of green matter to the 
hectare to 35 1 to 3S tons. 



[/Vm/it ^i' /’. So^naw 

tici. 7. (i) Grccii-pud Jack Bean; (2) Dry-pod Jack Bean. 


A trial made in our garden at Reduit enabled us to 
check the tigure from Saint Hubert, and over an area of 
^875 stpiare metres 68 kilos of green matter were obtained, 
which is proportional to Buis to the hedare. These 

plants liad fruited and a good number of pods had already 
been gathered. 

In bulletin Xo. 23 of the Hawaii Agricultural Experi- 
ments vStation, the agricultural scientist, M. Krauss, gives 
results obtained from the Jack Bean at Hawaii. It yields 
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there from 38 to 47J tons of green forage to tlie 
hectare. The best crop of seeds was 1,420 kilos to tlie 
hectare. 

M. Kraiiss says that although they are only usually 
concerned with a single crop, a second crop has been 
attempted at this station, and but for the unfortunate attack 
of a rust common in peas was otherwise successful. 

At Mauritius a number of landowners have extended 
this crop and several use the seeds as fodder for live stock. 
Such seeds are broken up, boiled, and then given to oxen, 
which do well on them. 

At Dowsett and Pond’s Dairy, Hawvaii, they are used 
for milch-cows wdth excellent results, one part of green seed 
of canavalia wuth an equal proportion of sorghum. 

In this country a great deal is made of Ccinavalia ensi- 
f or mis. It resists drought well and may be grown between 
coffee, sisal, or rubber, &c. 

M. Krauss states that nodules are always present on the 
roots in considerable numbers, but this is a point which 
has never been remarked in Mauritius, where, as a matter 
of fact, the nodules are rather sparse. We can assign no 
reason for their being so, but the plant thrives strongly 
and forms one of the best rotation crops we have. 

M. Krauss gives the composition of the leaves of the 
Jack Bean. Beasts have no relish for this fodder, a fact 
wdiich we have confirmed by a number of trials with milch- 
cows. 

Water 

Ash 

Cellulose ... 

Fat 

Non-nitrogeiioiis matter 

Nitrogenous matter 

These leaves contain the following fertilizing elements 

Potash ... . ... ... ... 0 65 per cent. 

Lime ... ... ... ... ••• 078 ,, 

Phosphoric acid ... ... ... o-i 6 ,, 


"6'8i percent. 
270 
6' 36 
0'48 
8'44 
5 -2r 


100 ’00 
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In 1,000 kilos of this matter this amounts to; — 

Niirogen.., ... . 8*3 kilos. 

Pho.sphoric acid ... ... , , .. i‘6 ,, 

Potash ... ... ... . . .. 6*5 ,, 

Lime ... ... ... ... ... ... 7 '^ .» 

Although we are ignorant as to the conditions under 
which these samples were taken, we may state that the 
figures agree with others we have published which give for 
1,000 kilos of natural substance: — 

Nitrogen... ... ... .. . 7*5 kilos. 

Lime ... ... ... ... ... ... 7-5 ,, 

Potash ... ... ... ... ,. 6'9 ,, 

Phosphoric acid ... ,,, ,,, ... ... 3*1 ,, 

The proportion of phosphoric acid is higher in ihe crop 
from Saint Hubert, and the figures realized by M. Boname 
are sligluly less, about i per cent., which is sufficient to 
show that these figures are very variable and depend to a 
large extent on the conditions of growth, climate, &c. 

CAJAM S IXDICUS (IHGEOX PEA, COXGO PEA, 
XO-EYE PITA, AMBREVADE). 

Cajanus iudicus, which derives its name from the Indian 
word Caijany, is a native of India; it is a shrub with yellow 
flowers and trifoliate leaves. Some writers believe it to be 
rather a native of tropical Africa, but the etymology of the 
name is sufficient to show' that such is not the case. 

This member of the Leguminos^e differs from most others 
in that it is not a climbing plant, but a shrub, which may 
attain a height of about 3 metres. Two principal varieties 
are known, one wnth completely yellow' (C. and the 

other w'ith red and vellow flowers (C. bicolor). 

This plant seems to have always been known in 
Mauritius and Reunion, and it w'as thought formerly that 
the improvement in the soil in which it was grown was 
due to its leaves, which fall and cover the ground. Cos- 
signy, in 1802, recognized the value of the pigeon pea. 
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M. Desbassyns praised ils use as a support for peas in a 
rotation. 

It grows wild in India and Madagascar. According to 
Jacques and Herincq, C\ bicolor was discovered in 1800, 
whereas tlie discovery of tlie C. /lav us variety dates back 
as far as 1687. 

The pigeon pea is a plant which lives for some years 
when suited as to soil and climate. In Mauritius it thrives 
well and needs no special method of cultivation. It is rather 
susceptible to .stiff breezes and does better in a somewhat 
dry climate. 

In sowing, two or three seeds are placed in holes about 
ij metres apart. ddie plants ma\’ then be left, no special 
tending, apart from cleaning the ground whilst the plants 
are young, being required. 

Alter sowing, the seeds should be covered up with about 
an inch of soil. Germination takes place about a fortnight 
later, and care should be taken to keep the .soil clean as 
long as the plants are not .siifhcientlv developed to be able 
to with.stand the attacks of weeds, rrom then till harvc.st 
they need no further attention. As regards this latter, it 
should not be delayed till the pods are too ripe. 

After fruiting, tovards the end of vSeptembcr, the plants 
are cut down to within a met re of the ground, and after 
the hrst rains growth recommences. This pruning is in- 
dispensable, or otherwise the plant would j^roduce nothing 
the second year. By carrving it out everv \ear the plants 
may be kept for three years. After this they fruit badly, 
and even the ripe stems sometimes succ'umb to the attacks 
of in.sects. In several countries, and particular! v in Aus- 
tralia, it is considered preferable to renew the crop everv 
year because of the difficulty of carrying otit the pruning 
without damaging the shrubs, especially after the second 
year, when it is almost impo.ssible to prune as one wishes. 
If the stems are used each year for fuel, we s(‘e no rea.son, 
e.specially for the first two years, why the crop should be 
re-sown. 
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I.S'ifv'!'*'/? by P. A. Ih'sruisfcaux, 


Fig, %.~-C(iianiis huHcns (Ambrcvadc or Pigeon Pea). 

A, Inflorescence, three-quarters natural size. H, Green fruit, natural size. 
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The seed of the pigeon pea (C. indicus) is largely used 
as food in India, and forms the dkoll hravate which is 
eaten there and also imported by Mauritius. This dholl 
is obtained from the two principal varieties, C. flavus and 
C. bicolor. 

Appended are a few analyses of these seeds: — 



l)e Sornuy 


Raoul 

llon.iinp 

W^ater ... 

i 3’64 


11-90 

11*46 

Ash 

374 


3’29 

368 

Cellulose 

6-95 


— 

2'05 

Fat 

1-50 


1-38 

I *48 

Sugars ... 

8-29 



5 00 

Non-nitrogenous mailer 

4670 


6343 

56-52 

Nitrogenous matter 

1918 


20*00 

19*81 


ICO’CO 


100*00 

ICOOO 

M. Balland 

gives analyses of 

seeds from different 

regions : — 






( aiitK'a 

(aii.Tn:i 


Rcuiiloij 

Water 

... ir5o 

8-50 

I0'90 

14*20 

Ash 

3 '60 

3-50 

4 '20 

4'00 

Cellulose 

.. 6-15 

6-9^ 

6’9d 

7'«S 

Fat 

.. 1-15 

1-25 

I 40 

I ’35 

Non-nitrogeiious matter 

... 56-47 

62-70 

57*42 

56-82 

Nitrogenous matter 

... 21-13 

17-10 

19*18 

16-48 


100 '00 

100-00 

lOO’OO 

10000 

Weight of 100 seeds, gnu. lo'oo 

ir25 

9-61 

i6‘24 

Professor Church obtains 

the 

olio wing figures 

from 


seeds harvested in India and intended for human con- 


sumption : — 

She lie. 

Unshellc.l 

Water 

io '5 

13-3 

Ash 

3'0 

3 -S 

('ellulosc ... 

1*2 

7'5 

Fat 

2-1 

2-6 

.Starch 

60-9 

557 

Nitrogenou.s matter ... 

22*3 

17-1 


100*0 

1000 

This is a rich food; 

as can be seen, 

the nutritive ratio 


is I :3, while the nutritive value is 8o per cent. 

The pods may be used as fodder, which bears out wliat 
M. Boname said in his report in 1897, where there is an 
analysis of the pods of C. indicus. 
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Water ... 

Ash 

Cellulose 

Fat 

Non-nitrogenous matter 
Nitrogenous matter 




11-44 

4*00 

25-00 

per cent 



0-28 

54*10 

5-18 



lOO'OO 


Dr. Leather, Chemist to the Indian Government, gives 
an analysis of seeds, leaves and husks gathered from the 
threshing floor. 

In 100 parts In 100 parts leaf and 


Water 


I0'i3 

luisk from threshin,; 
floor (ohafl) 

8-8i 

Ash 


37s 

11-87 

Cellulose 


578 

19-23 

Fat 


1-34 

4-40 

Non-nitrogenous matter 


59-10 

43-25 

Nitrogenous matter ... 


19-87 

T 2'44 

Nitrogen 


lOOOO 

318 

IQO'OO 

1-99 

Protein nitrogen 


2-81 

1-76 


The proportion of phosphoric acid in these seeds varies 
in different regions, as shown by M. Balland’s analyses: — 


/ Madagascar 
! Malaimbandy 
Manisana 
l,\"atoman{]ry 
New Caledonia 
Reunion 


o'94 per cent. 

0- 82 ,, 

113 

069 ,. 

I'I4 

1- I5 


C. indicus is known bv a number of names, according 
to the different countries in which it is cultivated, e.g., 
pigeon pea, no-eve pea, C'ongo pea, Angola pea, ambre- 
vade, &c. It is now veryAvidely distributed in nearly all 
tropical countries. 

In Mauritius and the Mascarene Isles it is known as 
(tnihrex'adc. On some estates in the \orth and South of 
Mauritius it is sown fairly widely as a rotation crop. The 
Steeds are used for human consumption as well as for fodder, 
k nfortunately, it is attacked by a caterpillar which devours 
the husks, and in some portions of the island, particularly 
’tt high situations, it is quite impossible to grow this 

vegetable. 
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The thought suggests itself that, as a green manure, it 
cannot possibly give such good results as the trailing 
Leguminosa^ because, in addition to the seeds being re- 
moved, (he stems are used for fuel. Like those of a 
number of shrubs, its roots penetrate fairly deeply into the 
soil, and mineral elements are taken not only from the 
arable laver but also from the subsoil. 

During growth, leaves fall on the soil in great numbers, 
and by their slow decomposition give rise to humus. 

The following is the composition of the stems and leaves 
of this plant, according to our analyses: — 




111 iQo parts 

111 100 parts 



dry matter 

natural sulistaiiLe 

Water 


— 

54-50 

Ash ... 


4*10 

1*86 

Nitrogen 


1-41 

0*64 


In 100 pans of 

In itw parts of 

In TOO parts of 


pure a.sli 

dry matter 

n.Ttural siilistance 

Silica 

7*66 

0*313 

0-142 

Chlorine 

1*25 

0-051 

0*023 

Sulphuric acid 

5*00 

0*205 

0*093 

Phosphoric acid 

13*82 

0*567 

0-257 

J^iine 

18*46 

0757 

0343 

Magnesia 

... 6*63 

0*272 

0-123 

Potash 

... 27*74 

0-137 

0-516 

Soda 

2*o8 

0-085 

0-039 

Oxide of iron 

4’85 

0-199 

0*090 

Carbonic acid, &c. 

I 2 ' 5 I 

0*514 

0*234 


1 00*00 

4*100 

rS6o 

Thus i8'6 kilos 

of mineral 

matter are 

ex trailed from 


the soil by i,ooo kilos of stems and leaves. 1 he following 
are the proportions in which the clhef elements are 
present : — 


Lime 

Magnesia 

Potash 

Phosphoric acul 


3'43 kilos 
023 M 

2'S7 M 


M. Krauss, in Bulletin Xo. 23 of the Tlawaii Agricul- 
tural Experiments Station, gives the composition of the 
forage portion of the plant as: — 
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70 '00 per cent. 

2-64 

1072 ,, 

1-65 ,, 

7-8« ,, 

711 „ 

lOO’OO ,, 

Mineral elements are found in the following propor- 
tions : — 


Water 

Ash 

Cellulose 

Fat 

Non-nitrogenous matter 
Nitrogenous matter ... 


Potash 

Lime 

Phosphoric acid 

1,000 kilos eonlain : — 


Nitrogen 
Phosphoric acid 
Potash 
Lime 


0'9c: per cent. 
0‘42 ,, 

0-25 ,, 


1 1*3 kilos. 
2‘5 

9-0 ,, 

4'2 


Although the utilization of seeds and stems means 
the removal of fertilizing mailer, on the other hand this 
loss is balanced bv the profit on the seeds, whicli still 
fetch a fair price. 

In dry localities we liave been informed that at times 
the crops have been so abundant that the seeds have been 
used as fodder for horses and other animals; thus any loss 
occasioned bv such prolific liarvests is made good in 
another wav. 

According to information we have Ikhui able to obtain, 
a planting of pigeon jiea (three seeds in each hole) may 
produce during the tliree months of llorescence and fructi- 
fication 2 ’3 lb. of husked seeds. W’hen dried these seeds 
only represent a little over i lb. 

From these data it can be seen that a hectare (with the 
hole ij metres (5 ft.) apart each way) may contain about 
3t8oo holes, and (he vield from the plants would thus be 
4^/00 kilos to the hectare, or, say, 2,350 kilns of dry seeds. 

In Hawaii, where this plant seems to be very popular, the 
same yield is obtained, i.c., 4,7(X) kilos of seed to the hectare 
and a larger amount the second year. 




[ Fh oio f‘y Deirn ux 

Fig, q.- -Plants of Cajanus indicus (Pii^con Pea) sheltering a 
vanilla plantation in Anjouan. 


According to Dr. Watt, the stem.s of C. indie us may 
he used for tliatdung roofs and manufacturing baskets. 
Dr. Roxburg says the wood forms an excellent fuel, and 
Bird wood states that the stems are used in the manufacture 
of gunpowder in Government works at Mazagon. 
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In Madagascar, the leaves are used in rearing silk- 
worms, and in the north of Bengal Cajanus serves for 
feeding lac insects. 

Evidently, then, this plant has a number of different 
uses, and we recommend its cultivation not only as a 
manurial crop, but also as a food plant; in localities where it 
fruits abundantly and the pods are not damaged by insects 
it can be of considerable use both to man and beast. 

In conclusion, we will append a few notes on this plant 
made in the Comoros by M. Advisse Desruisseaux. 

The pigeon pea is grown on the same field and at the 
same time as rice, maize, mungo beans, cowpeas, sweet 
potatoes, and banana plants. After the other plants have 
been harvested it is allowed to remain either alone or with 
sweet potatoes for two or three years. It is pruned 
annually, in November, to within 8o cm. or i metre of the 
ground. In Anjou an, where it is cultivated by natives, 
it lives and fruits for five years. 

Planters frequently grow it in young vanilla plantations 
and allow it to fruit, when the nitrogenous and mineral 
matters contained in the soil are transferred to the fruit. 
It is more advisable to pull the stalks at flowering, or, 
better still, destroy the flowers themselves (April, May, 
June) and leave the plant till December — Jantiarv, pulling 
it at the commencement of the rains. 

fhe pigeon pea is attacked at Anjonan by two of the 
Lepidoptera, a white Pier is of fair size, and a little bluish 
Terias. The latter undergoes its transformation into a 
chrysalis in the stem, where it causes sw'ellings which 
render the plant incapable of offering much resistance to 
the wind. 

An Agromyza similar to that of the bean (Mauritius, 
Reunion) attacks the cortex of ihe young plant, which, how’- 
cver, offers a sturdy resistance. 

A Bruchus lays its eggs on the ovary. The larva pene- 
trates the seed and the metamorphosis into the perfect insect 
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takes place about a month after harvest. This beetle causes 
a large amount of damage among seeds stored m their 
husks. It is a good plan to shell the pods and store the 
seeds in hermeti('ally sealed vessels with a sufficient amount 
of bisulphide of carbon to suffocate the larvae without 
harming the seeds. 

Although (here is but one species of B ruckus, specimens 
of clilfereiit sizL-s arc found emerging from llie seeds, the 
reason being that diere are often a number of insects in 
one seed, llie first to eomplete their metamorpliosis find 
sulllfient nourishment for their normal development, wliile 
those coming later remain small through its tilisencc. 

m;iv add th;il in Mauritius, in high situations, 
Lvcamii boct'u’ii and L. tcUainus both work .absolute havoc 
among pigeon peas. Of these two l.epidoptera /,. bocticii 
is the more liarmful to Cujunus indicus. According to 
observations by M. Maurice Girard on Lyewna tuelica, tlie 
female lays her eggs on the pods, and the caterinllar, which 
is more or less dark green in colour with its back striped 
with red, lives on the seeds, passing from one pod to 
another .and blocking up the aperture, through which it 
enters. This species also devours the pods of the hl.adder- 
niit tree {Colnted urbun’sci'ns), and in def.aull of this it 
attack.s green pea.s. 

(ICEIi ARII-TISUM (GHICK I’KA). 

The clm k pea is culliv.ated in India, being employed as 
fodder for horses in the north and we.st. A considerable 
amount is exported. I'liis plant thrives well in tropical 
countries where the temperature is not loo high and the 
rainfall is moderate. 

Tliis plant has the advantage of not causing overheating 
or excitement in animals. 

.Appended is an analysis by Sagot of seeds harvested 
in the tropical zone: — 
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lO'So per cent. 

3-12 

4‘56 n 

6220 ,, 

19-32 „ 

1 00 '00 

In Balland’s work, Les Aliments, ’’ is a series of 
analyses of cliick peas from Algeria, Tunis, Madagascar, 
&c., which show the nitrogenous matter to vary from 
15-96 to 21-14. average weights of 100 seeds are: — 


Ash 

Fat 

Starch 

Nitroeenou.s matter 



[Si'Cfc/} fy P. A. Di'jtruisscanx, 

Fig. 10. Stem and fruits of Cicer arietinum (Gram). 

A fc\v trials made in Mauritius with the large edible 
chick pea gave rather unsatisfactory results. Tliis plant 
is one which could be very useful in a mixed cultivation, 
but is destroyed by a number of enemies. 

To begin with, hares sever the young plants; also an 
^phis attacks the roots of the adult, which quickly withers; 
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and finally, a green caterpillar empties all the pods, the 
damage done by the latter being sometimes so extensive as 
to reduce the harvest over a certain area to practically niL 
We append our analysis of the proximate and mineral 
composition of the seeds : — 


Water 

Ash 

Cellulose 

Fat 

Non-nitrogenous matter 
Niliogenous matter ... 


irSo per cent. 

275 M 
12-95 >. 

370 n 
5074 ,, 
i8-o6 ,, 


lOO’OO 


These figures are very similar to those Sagot gives for 
the ordinary Indian seed. 

Its mineral composition shows, as in most leguminous 
plants, high proportions of potash and phosphoric acid, 


i of magnesia and lime 

remaining about 

the same. 


In TOO parts of 

In 100 parts of 


pure a^ih 

>>eeds 

Silica 


o-i6 

Chlorine 

5-32 

o‘i5 

Sulphuric acid 

3-14 

o-o8 

Phosphoric acid 

... i5'5t 

0-42 

Lime 

9-10 

0*25 

Magnesia ... 

770 

0-21 

Polash 

... 

I '05 

Soda 

4*65 

0-13 

Oxide of iron 

2-09 

o'o6 

Carbonic acid , &c. 

S-I3 

024 


1 00 *00 

275 


The chick pea makes an excellent fodder, and we give 
the composition of the plant, both in its green and dry 
states. 

The dry pods give a proportion of 23*6 per cent, husks 
and 76*4 per cent, seeds. 

The roots may be detached, as, owing to their large pro- 
portion of ceIluIo.se, they only yield a coarse nutriment with 
small nitrogen content. 
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Green stalks with flowers and fruit: — 



In 100 parts of 

In 100 parts of 


dry matter 

latnral substance 

Water 


71-90 

Ash 

771 

2 -i 6 

Cellulose ... 

40-55 

11-39 

Kat 

3-68 

1 03 

Sugars 

4-00 

I ’[2 

Non-nitrogenous matler 

34-31 

9-67 

Nitrogenous matter 

975 

2‘73 


100 'CO 

100*00 

Nitrogen 

1-56 

0'44 

Protein nitrogen ... 

I-I 9 

0-33 


The dried stems bore 51 per cent, of pods; the following 
IS the composition of dried stalks and fruit : — 


iVr .eiit. 

Water ... ... ... ... ... ... irij 

Ash ... ... ... ... ... ... 7‘tSt> 

Cellulose ... ... ... ... ... ... 35'S5 

fat ... . . ... ... ... ... ... i’90 

Sugars ... ... ... ... ... ... 

Non-nil rogenou.s matter ... ... ... ... 32'io 

Nitrogenous matter ... ... ... ... ... 6'56 

lOO’OO 

Nitrogen ... ... ... ... ... ... ^■04 

The roots, after being wa.shed and dried, gave the fob 
lo\^ i^lg composition : — 

JVr 

Water ... ... ... ... ... ... io'90 

Ash ... ... ... ... ... ... 4'00 

Cellulose ... ... ... ... ... ... 4575 

Nitrogen ... ... ... ... ... ... 0*45 

It is unfortunate that no more fa\ourable conditions can 
be found in Mauritius for the growth of this plant, as it 
could be sown in two rows between canes without harming 
the latter in any way, and the seeds wotild pro\'ide a useful 
fodder. 

The Agricultural Ledger, 1903, \o. 7, gives the ctiiuent. 
of nutritive elements in seeds, husks and leaves from the 
threshing floor; — 



In 100 parts of seed 

n 100 parts of 
and husks 

Water 

9-98 

8-41 

Ash 

3*15 

13*1 1 

Cellulose 

6-40 

26*71 

Fat 

4*39 

277 

Non*nitrogenous matter 

57*94 

45*SS 

Nitrogenous matter 

i8’I4 

3*65 


100 '00 roo'oo 

7 
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In India this pea is cultivated over an area of more 
than four million hectares. The yields show considerable 
variation according to locality and conditions of cultivation. 

On unirrigated lands the yield is less, and supposing 
the average yield of the vast area planted to be 710 kilos 
per hectare, the limits for unirrigated land will be 485 kilos, 
745 kilos, 950 kilos, 1,005 kilos; and for irrigated land 745 
kilos, 1,125 kilos, and 1,420 kilos. These differences depend 
on the more or less favourable conditions in the different 
localities where the plant is grown. 

This pea is used in India in different forms as food for 
both man and beast. When roasted the seeds are quite 
agreeable in flavour ; after having been boiled to remove the 
seed-coat they are prepared in a number of ways; and when 
ground they are used to prepare sweet dishes or biscuits. 
The young shoots are eaten as a vegetable, and the 
plants are also used in the preparation of vinegar. 

Large quantities of this pea are exported from India 
annually, some occasionally to Mauritius, and hhigland as 
well. 

In 1906-7 the amount exported was about 84,658 tons, 
of a value of 3,231,744 rupees. 

M. Aug. de Villele, Agricultural Chemist, publi.shed in 
1904 the following facts in tlie “ Revue Agricole de la 
Rrhmion ” : — 

The gram crop at Saint Gilles-les-Haut (Saint Paul) 
yielded per hectare : — 


Fallen leaves 



1,230*88 kilos 

Seeds 



3-780 

Husks 

In IQO KARTS 


94405 M 


Stems and leaves 

Seeds 

Husks 

Water 

9 ' 4 + 

10*00 

573 

Mineral matter 

6'45 

3*00 

10*56 

Organic matter ... 

84*11 

87*00 

8371 

Tyime ... 

0248 

0 * 43 * 

1*229 

Potash 

1*876 

1*084 

1*997 

Magnesia 

0*417 

0*248 

0*269 

Phosphoric acid 

0*097 

0*645 

o*o68 

Sulphuric acid ... 

0*294 

0*298 

0*150 

Nitrogen 

0*840 

3*010 

... o‘7oo 
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Matter Abstracted 

Stems and leaves 

PER Hectare 

Seeds 

{ 2 h acres). 

Husks 

Total 

Mineral matter 

79 ' j 9 

113-40 

54-09 

2^6-88 

Lime 

i6’29i 

i 5 ' 36 i 

ir6o2 

43’255 

Potash ... 

21-980 

6S'I9i 

19-582 

109-756 

Magnesia 

5-130 ... 

9'374 

2-540 ... 

19-044 

Phosphoric acid ... 

1193 • 

24-003 

0-641 

25837 

Sulphuric acid 

Nitrogen 

4-130 ... 

11-260 

1-410 

16-980 

i 0’339 

ii 377 ^i 

6-508 

1 30980 


PROPORTION'S OF .AliNKRAL .MaTTFRS IN THE DIFFERENT PORTIONS 
OF THE Plant. 



Seeds 

] lusks 

Stems 

Total 


100 kilos 

24-94 kilos 

32-53 kilos 

157-48 kilos 

Lime 

0-43 

0-30 

0-40 

1-14 

Pota.sh 

i'o8 

0-49 

0-38 

2-16 

Magnesia 

0*24 

0-06 

0-13 

0-45 

Phosphoric acid 

0-04 

O'Ol 

003 

0-69 

Sulphuric acid 

0-29 

0-03 

0-09 

043 

Nitrogen 

3-01 

0'i7 

0-27 

3-45 


CROTALARIA. 




Crotalai'ia derive.s its name from the Greek krotalon, 
a rattle, a refei'eiice to the sound emitted by tlic fruit when 
.shaken or disturbed, 'i'here are a number of varieties of 
this plant, which is a native of India, America, Mada^.n'^scar, 
Mauritius and Hourbon, die Antilles, <S.c. 

It lias established itself in the majority of tropical coun- 
tries and is to b(^ encountered more or less everywhere. It 
readies its greatest importance in India, where huge Helds 
are to he seen covered with wild CrotalaricC. 

According to Jhijer a mimber of species of Crotalaria 
are natives of Mauritius, c,g., the blue Crotalaria. 

Ihe species of Crotalaria are very numerous and would 
make an excessivelv long list; we may just mention the fact 
that some are very ornamental. 

rile grower, wlio never wishes to miss an opportunity 
of enriching his soil, should a.scertain which of the plants 
in this large family is best adapted to his particular type 
of cultivation. In that of the sugar-cane Crotalaria is par- 
ticularly lEseful for ploughing in as green manure. 7'his 
plant, which reaches the heiglu of about 4 ft., is of very 
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erect growth and but little branched at the base. It may 
easilv be grown between canes, forming a plant mass 



{I’iicto hy (r, lichi'iiif. 

Fig, ii.—Croialaria retusa. Stems, flowers and fruit. 


probably, superior to that to be obtained from any other 
LeguminoseX. 
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As this plant is not relished by animals and the seeds 
are no good for food, it can only be used as a green manure. 

When planted between the rows, this shrub, during 
florescence, may ) ield an average of 33 (o 35I- tons of green 
matter to the hectare, which, counting o’3i per cent, of 
nitrogen, is equivalent to 102 to 109 kilos over that area. 

M. Boname has obtained excellent results from a number 
of trials at the Agronomic vStation. d’lie plant develops 
splendidly without the lea.st injury to the small canes. 
1 hree or four seeds are sown together in holes from 50 to 
60 cm. apart. When the plants are from 10 to 20 cm. high, 
the more weakly ones are weeded out and one or two left. 

Among all llie varieties tested, those succeeded best 
which were most acclimatized. This is usually the case; 
species which are indigenous or have been cultivated for a 
number of years are more hard\’ than varieties newlv intro- 
duced, which, though they may have special qualities of 
their own, are nevertheless less useful because less estab- 
lished. 

Accoiding to Al. Boname, three different cultivations 
gave, for a crop in full flower when ploughed in, tfte fol- 
lowing results : — 


A.--P'ull cultivation, yield per hectare 

.. 32,220 kilos 

B. — Cultivation between canes, every alternate row . 

U,68o ,, 

c<-- 

7, no ,, 


Pl’.RCKXTAOE 

COMI’OSITIOX 

Of .XSH. 




H 

C 

Silica 

47 n 

47,3 

1*96 

Chlorine ... 

3*42 

470 

3*90 

Sulphuric acid 

1S9 

2*17 

0‘6i 

Phosphoric acid 

463 

5 ‘i 3 

371 

Lime 

27*47 

. 28*79 

... 43'^0 

Magnesia 

90s 

9*i8 

5-25 

Potash ... 

21*10 

21*3; 

10*26 

Soda 

1*30 

2*16 

1 26 

Oxide of iron 

1*63 

1*30 

0*48 

Carbonic acid, Xc. 

.. 24*83 

20*49 

... 2897 


100*00 100*00 100*00 
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COMPOSITIOK OF 100 KILOS OF NATURAL SUBSTANCE. 


A J3 C 


Silica 

o’cgi 

... 0*063 

0*037 

Chlorine ... 

0 '066 

... 0063 

0*073 

Sulphuric acid 

... 0*036 

0*029 

0*012 

Phosphoric acid 

o'oSp 

0*069 

0070 

Lime 

... 0-530 

... 0386 

0-820 

Magnesia 

... 0-174 

... 0*123 

0*098 

Potash 

0*407 

0*286 

0*193 

Soda 

0*025 

0*029 

0*023 

Oxide of iron 

... 0*032 

0*017 

0009 

Carbonic acid, &c. 

0*480 

... 0-275 

o‘S 45 

Total mineral matter 

... I '930 

... 1*340 

I *880 

Water 

... 77-50 

82*80 

79 '30 

Dry matter 

22*50 

17*20 

2070 

Nitrogen 

0*44 

0*32 

0*36 

Percentage 

Composition 

OF Dry Matter. 



A 


c 

Silica 

0-409 

... 0-369 

0*178 

Chlorine ... 

0-298 

,,, 0-367 

0-355 

Sulphuric acid 

0-164 

0*169 

0*056 

Phosphoric acid 

... 0-403 

0-400 

0-338 

Lime 

... 2*389 

2*246 

3*968 

Magnesia 

0-786 

0716 

0-478 

Potash 

... 1*836 

... 1*665 

0933 

Soda 

... 0-113 

... 0*168 

0-115 

Oxide of iron 

0-142 

0*I0[ 

0*043 

Carbonic acid, &c. 

2 160 

... 1*599 

2*636 

Total mineral matter 

8-700 

7-800 

9-100 

Nitrogen 

1*970 

i‘86o 

1-730 

According to these 

results, the 

sum of fertilizi 

ng ma 


contained in the total harvest gives, witli the different weights 
obtained from each harvest, the following figures : — 


Total OF Ffrttlizixg Matter. ^ 



A 

It 

c 

Silica 

... 12-376 

... 3*129 

1*110 

Chlorine 

... 8-976 

3112 

2*190 

Sulphuric acid 

... 4*896 

... 1-433 

0*360 

Phosphoric acid 

... 12*114 

3-392 

2*100 

Lime 

... 72*080 

... 19*046 

... 24*600 

Magnesia ... 

. . 2] -664 

6*071 

... 2*940 

Potash 

55*352 

... 14*119 

5-790 

vSoda 

... 3*400 

... 1*425 

0 690 

Oxide of iron 

4-352 

... 0*857 

0-270 

Carbonic acid, &c. ... 

... 65*270 

... 13*560 

... 16*350 

Total mineral matter 

... 262*480 

... 66*144 

56*400 

Dry matters 

3,060 kilos 

... 848 kilos 

621 kilos 

Nitrogen 

... 59*840 

... i 5’773 

lO'Soo 

Weight of the green crop 

13,600 kilo 

4,930 kilos 

... 3,000 kilos 


’ The figures. are for the crop from one arpent (0*422 of a hectare). 
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Growers in India have long been aware of the value of 
Crolalaria juncea for restoring soil fertility. When used as a 
green manure it is cut at the end of two or two and a half 
months and plouglied in. 

The varieties already mentioned are not the only ones 
capable of being utilized. ]\fany others become rapidly 
acclimatized and have the further advantage of being able 
to grow in poor soils. 

Tfiis leguminous plant might certainly be used as an 
unmixed crop, and when species are cliosen with a well- 
developed leaf svstem, picking and ploughing in present no 
diflicully. 


CYAMOPSIS PSORALOIDES. 


Cyin}Wpsis pstnaloidcs is a species belonging to the 
PhaseolecXN cultivated for the sake of its pods. They are 
eaten in the green state when voung and tender, d'he stems 
and leaves serve as fodder for beasts. The seeds are of 
little value. The following is an analysis bv Dr, |. W. 
Leather in the Agricidtural Ledger : — 


Water 

Ash 

Cellulose 

Kat 

Non-nitrogenous maiter 
Nitrogenous matter.. 





Q'S’^ per cent 

3-85 

8*u8 ,, 




2'8i ,, 

46*00 „ 

29 '43 M 


Nitrogen 

Nitrogen as protein.s ... 


ICOOO 

47 J n 
4'36 ,, 


DESMODIUM TORTUOSUM. 

In the sub-tropical portions of the [Jnited States this 
member of the LeguminoseC is greatly valued as fodder. 
Under the name of “ Florida beggar-weed it grows wild 
in tlie Southern States, yielding a fodder of some value 
and also serving as green manure. It may attain a height 
of 2 to p, metres, and though its stems then become woody 




\ Photo h> C. Ke’iiiui. 

Fig, i^.—Dcsmodiiim triquetrum. Stems, flowers and fruit. 


As with all LeguminoSeC, sowing is carried out at the 
commencement of the rainy season. The seeds are broad- 
casted and covered, if possible, with a light layer of soil. 
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Under favourable conditions the plant develops very 
strongly; after harvest the stems bud anew and the plant 
resows itself l)v means (jI the fallen seeds. 

This plant is worth propagating even when better are 
available, as it may be turned to account in waste and 
neglected soils, where usually one finds only useless weeds. 
It mav be grown in all tropical countries, and makes a 
useful fodder. 

Several tests have been carried out at the Agronomic 
Station in Mauritius, and its yield has been ascertained to 
be as liigli as 59,230 kilos to the hectare. 

The stems liave only a low nutritive value and constitute 
rather a coarse fodder, containing from 50 to 55 per cent, 
cellulose; it is only gradually that beasts can acquire any 
relish for such food, unless it be mixed with a fair proportion 
of leaves and branch lets or other food. 

M. Honfune gives the composition to be as folloAvs : — 


01' STHMS 


Water 
Ash 

Cellulose 
Fat 

Non-nitrogenrnis matter 
Nitrogenous matter ... 


I .eaves 

77-80 

1-94 

6-32 

0-26 

9-37 

4-31 


Dry m.iacr Stems 


8-72 
28-45 
1-13) 
42‘20 ) 
19-50 


70-30 

I -06 

1577 

I i-<t8 

I ‘39 


Dry matter 

3-58 

■ S3‘io 

■ 38-64 
. 4-68 


lOO'CO 


100-00 


The amount of nitrogenous matter in the form of pro- 
teins in the leaves, when in their normal slate, is 3-98 per 
cent, or 92 per cent, of the total c(uantity of nitrogenous 
matter. 

d'he proportions of mineral matters in too parts of dry 
matter have been determined and are shown in the appended 
table : — 
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Leaves 

Stems 

Silica 


0 ’t 5 l 6 

0*097 

Chlorine ... 


0-065 

0013 

Sulphuric acid 


0-152 

1 

CO 

p 

b 

Phosphoric acid 


0-543 

0-21 I 

Lirrre 


2’337 

0759 

Magnesia 


0-502 

0-260 

Potash 


2-231 

1-217 

Soda 


0-035 

o'oi8 

Oxide of iron 


0035 

o-o[8 

Carbonic acid, &c.,.. 


2-004 

0-904 



8-720 

3*580 

Nitrogen... 


3-120 

0-750 


In relating these tigures to the dr^■ matter of the total 
harvest per hectare, it is seen that the proportion of total 
mineral substances reaches 71 1 kilos for the leaves and 
159 kilos for the stems. 

If onl\^ the principal elements of the harvest arc taken 
into consideration Ave should obtain : — 



T. eaves 

Stems 

Total 

Phosphoric acid... 

4425 

0-936 

5 ' 36 i 

Lime ... 

... I9051 

3*364 

22-415 

Magnesia 

4-089 

1-151 

S' 240 

Potash 

15-816 

5*397 

.. 21-213 


We have had the opportunity of analysing other samples 
of Desm odium trifloritiu, vhich had just begun to wither. 
This plant was discovered in the East Indies in 1732. 
It has stems about 30 cm. high, with leaflets spotted on top 
with Avhitc, purple floAvcrs, ^c. It is found growing wild 
to a certain extent ever v where and beasts graze it along 
\vith other herbs. 



III 100 parts of dry 

In 100 parts of natural 


matter 

substance 

Water 

— 

64-60 

Ash ... 

7*28 

2-57 

Cellulose 

35 *co 

12-39 

Fat ... 

2 ' 6 o 

0-92 

Sugars 

2-65 

093 

Non -nitrogenous matter 

38-91 

1379 

Nitrogenous matter 

13*56 

4-80 


lOOOO 

100*00 

Nitrogen 

2-17 

0-77 
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Its mineral composition is as follows : — 



In 100 parts 

Tn 100 parts 

In joo parts 


of ash 

of dry matter 

of natural substance 

Silica ... 

■ I 7'34 

1-262 

0*445 

Chlorine... 

... 0-97 

0-070 

0*025 

Sulphuric acid 

... CjO 

0 -094 

0-033 

rho.sphoric acid ... 

7'8 o 

0-568 

0‘200 

Lime 

... 25*39 

1703 

o-6oi 

Magnesia 

... 2'SS 

0*209 

0074 

Potash ... 

... 19-50 

1-419 

0-501 

Soda 

no 

0 080 

0*028 

Oxide of iron 

... 4-72 

0*343 

0*121 

Carbonic acid, &c. 

... 21 '00 

1*532 

0-542 


loo’oo 7280 2*570 


There are a number of olher varieties of Desmodium, 
which are to be found growing wild in tropical coun- 
tries. The majority are natives of India, with the ex'ception 
of D, umhellaliiniy which was discovered in Madagascar in 
1801 . 

All who have liad occasion to visit the Colonies iiave 
been struck by the fine vegetation of tfiese papilionaceous 
Leguminos<T, herbaceous and undershrub-like in character. 
They are forage crops, of great value as food for cattle. 
In the tropical regions of Asia, Africa, and America is 
found a variety of special interest, D. triflorum. This is 
a perennial herb, of tufted growth and with abundant foliage, 
which may be used in place of clover in countries too fiot 
for this latter; the analysis we have already given. The 
botanist, Roxburgh, has already drawn the attention of 
agriculturists to this species, which forms fine natural 
prairies in India and is particularly relished by ctittle. 
According to Colonel Drury, it thrives in all soils. 

In North America use is made of a number of species 
of Desmodium, such as /). canadeiise, D. acuminalum, and 
D, nudiflorum. The first species is said to have been dis- 
covered in Canada in 1640. 

According to Lanessan, a Desmodium of undetermined 
species exists in New Caledonia, the flowers of which contain 
a blue colouring matter analogous to that of the indigo 
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plants, which is used b)' the natives, after treatment with 
lime, to dye stuffs. 

There are numerous species of Desmodium, and several 
are natives of Mauritius and the Mascarenes : J). cce^ipitosum, 
£). mauritianum, D. Scalpe^ I), oxybractetini, D. triflorum., 
D. heterophylluni, &c. The most widely distributed is 
1 ). ccespitosim, which grows throughout the islands of 
Africa, its common name being ''clover.” Both Bojer, in 
his ” Hortiis Maurilianus,” and Baker, in his ” Flora of 
Mauritius,” give twenty-two species of Desmodium. Un- 
fortunately, it is not cultivated in any way, althougli it might 
be very useful on waste land. It resists drought well and 
could be used as fodder after the sugar season. It is to be 
hoped that much greater use will be made of the resources 
offered by our colonial plants. 

DOLICHOS BIFLORUS. 

DoUchos bijiorus is an Indian plant, yielding a food 
seed which is cheaper than gram or oats. Its Indian name 
is ” luilthi,” and its nutritive value is greater than that of 
ordinary gram. 

Consignments have been made to Mauritius, but have 
not been repealed, the sale having been diffieiilt, no doubt 
on account of unfamiliaritv with this seed. 

It is also cultivated as a forage crop, and Robertson 
relates that, in two months, during a very hot period, with 
a minimum of rain, he produced from 1 to 2 tons of fodder. 
Its easy growth affords a good recommendation, the more 
so as it thrives in all seasons and needs but little rain for 
its germination and earlv growth. 

It is but little cultivated in the low provinces of India. 
Sowing is carried out in October or November if a seed 
harvest is required, but, when needed for fodder after a 
couple of months’ growth, it is sown in June, August, and 
November, three times in succession. 
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According to Mukerji, the yield per hectare in seed is 
355 kilos, and in forage iij Ions, according to which of the 
two classes of crop is taken. These figures vary with the 
locality, and may reacli a total, for the seeds, of 1,420 kilos 
to the hectare. 

The area planted in India is more than ten million acres. 
This plant is in mucli demand as fodder. The peas are 
boiled whole and are given to the animals when cool. 

The folloMung is an analysis made by M. Bonarne in 
1897 ; — 


Water... ,,, ... 11-30 per cent. 

Ash ,, ... ... 3’34 

Cellulose ... ... — 

Fat ... ... 0-87 

Non-nitrogenous matter ... 61-02 ,, 

Nitrogenous matter ... 23-47 n 

lO'So per cent. 

3‘90 „ 

6-35 n 
o’ 6 o ,, 

5673 

21-62 ,, 

100 ’00 


100 00 

According to the Agricidtu 

ral Ledger, 

DoUchos bijlorus 

has the following composition 



Water 

Ash 

Cellulose... 

Fat 

Non-nitrogenous matter 

Nitrogenous matter 

Seed. 

882 

5-76 

4-13 

080 

58-18 

22-31 

Lcavc-S and husks 
front threshing floor 

5- 60 

8S5 

28-01 

2-63 

48*10 

6- 8i 

Nitrogen ... 

Nitrogen as protein 

lOOOO 

rs 7 

2-91 

roo'oo 
. , , 1-09 

0-84 

In India it is known as ‘ 

‘ horse gram,” and is used 

principally for feeding horses. 

it is cuhiv 

ated for its seeds, 


and Indians occasionally eat them like other vegetables, but 
they are hard and indigestible. 


DOLICHOS BULJWSUS (MANIOC PEA, 

YAM BEAN). 

DoUchos bidhosus, or Pachyrhrzus angidaius, is known 
as manioc pea or yam bean. 

According to Rumphius, this plant is a native of tlie 
Philippines and is cultivated in India and the Moluccas. 
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In the book by Guillemin, Perrottot, and Richard, ** Florai 
Senegambice tentamen ” (vol. i), we read the following : — 

'' Its importance as a food plant induced us to convey 
it from Java to Bourbon, Cayenne, and to the Natural 
History Museum in Paris.” This document dates from 
1820, and Perrottet, in vol. x of the ” Bibliothkpie physico- 
economique ” (1821), gives a description. 

The plant then has flourished in Reunion for nearly a 
century, and judging from the proximity of the two coun- 
tries it may be inferred that these peas were introduced into 
Mauritius from that island. 

The manioc pea is perennial as regards its bulbs, and 
annual as regards its stems. It thrives in all kinds of .soils 
without any attention. Its leaves are trifoliate and very 
broad, one of its most clearly marked external cliaracters. 
This pea spreads a great deal, it covers the ground rapidly, 
and if planted in prosimity to other Leguminos:e grows at 
their expense, concealing them almost completely. 

The llowers are bluish violet and in terminal clusters. 
The pods are characterized by the regular swellings caused 
by the seeds, which are rather flat. 

Particular interest is lent to this plant by the tubercles 
produced on the root, ^[. Bon/ime has calculated that the 
yield in tubercles may be as much as 95 tons to the hectare. 
Each mother stem gives rise to a bulb which increases in 
size as it grows older, and eventually reaches considerable 
dimensions. 

A plant rai.scd under good conditions at the Agronomic 
Station produced, after two \ears’ growth, a tubercle of 
18 kilos. 

Contrary to the case of the .seeds, which it is thought can 
only be utilized after a certain amount of trouble, the tubercles 
<are in great request for food purposes in certain countries. 
In a note of particular interest, published by M. Chalol in 
‘^’Agriculture Pratique des Pays Chaiids,” we read that its 
feculent and fleshy roots are valued very highly in .some 
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countries, and another note by M. Perrottet, containing 
high praise of this tubercle, leads us to believe that it may 
bear comparison with the potato. Such is not our opinion, 
fot* although a few small populations may consider it a 



\Phoi\} hy P. iic Smnay. 

Fig. 14 . — Dolickos biilbosus (Manioc Pea). 


delicacy, it cannot be admitted that this plant can ever 
supersede the potato. With the best will in the world we 
have never been able to discover in it anything that might 
be termed delicious. Eaten raw its fibres are difficult to 
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chew, and notwithstanding long periods of cooking, the 
tubercles are never sufficiently done to be capable of being 
eaten like the potato. We consider it must be a question 
of personal taste, and until we have received proofs to the 
contrary wc cannot think that its consumption will ever 
become geneml. 

Al. d'cissonnier has published a note on il]is plant, whicli 
was introduced into French Guinea by tlie efforts of the 
officials of tlie Colonial Gardens of \ogent-sur-Alarne, and 
M. Chalot, wiio gives an account of tiie article, states that 
the aulitor advises pinching off llie stems from those roots 
which are intended as food, fhe first pinching off should 
be carried out when the plants are about 30 cm. high, and 
the second when the stems arc on a level witli the props 
which support them, ddie object of these nippings and the 
suppression of the flowers is to prevent the absorption of 
sap by useless jxu'lions of the stems, or b)’ the flowers, to tlie 
detriment of the bulbs. M. 1'eissonnier obtained in this trial 
iq tons of edible tubercles to the hectare. 

lie savs that in Mexico it is cultivated on a large scale. 
As has been mentioned alrcndv, this plant adapts itself to 
nearlv all soils, but the most favourable condition for its 
growtlt is a light and saiidv soil. It is sown at the com- 
mencement of the rains, and owing to its prolific growth 
sliould be spaced out at intervals of one metre. If the use 
of this ttibercle as luiman food is limited, its value as fodder 
is correspondingly great. 

Us immense productivitv at practicall}' no cost is one 
cause of its success. It is true that it contains a great deal 
of water, but that does not prevent its use as a stqiple- 
mentary ration. The tubercles may be harvested when growth 
has ceased and tlie plant has withered. In drv localities 
they may be left in the soil and withdrawn as they are 
needed, but this period sliould not exceed two months and 
a half to three months. Us composition is as follows : — 
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Water 

111 100 parts of 
dry matter 

111 iDa parts of 
tubercles 
84*50 

Ash 

y 6 i 

0*56 

Cellulose ... 

5-03 

0*78 

Fat 

0-50 

o*o8 

Sugars 

32’45 

5'03 

Noii-nitrogenous matter 

4777 

7'40 

Nitrogenous mailer 

10*64 

1-65 


100*00 

lOO'OO 


The limits may be from 84 to 88 per cent, of water, 
from 2 60 to 5 ’30 per cent, of sugars, and from o’(j4 to T’50 
per cent, of nitrogenous matter. 

An analysis made at the Agronomic Station of ripe and 
unripe pods gave the following differences per cent, in the 
whole pod : — 


Water ... 

In 100 parts of 
unripe pods 

74’20 


III TOO parts a 
ripe pods 
11*39 

Ash 

1*27 


4*96 

Cellulose 

774 


38-29 

Fat 

0*88 


r 5 *06 

Nun-nitrogenous matter 

1303 


19*91 

Nitrogenous matter 

2*88 


10*39 


100*00 


100*00 

Nitrogen 

0*45 


1*66 

The hnsks contain a 

very high proportion of cellulo.se 

Water 



I’er cent. 

11*02 

Ash 



4-93 

Cellulose 



55‘55 

Fat ... 



1*07 

Non-nitrogenous matter 



23*96 

Nitrogenous matter 



3-47 

Nitrogen 



100*00 

0*36 


These are average figures and it is on the above amounts 
of ash that the mineral elements have been calculated on 
the proportion of ash : — 


Silica 


In :co'p.irts 
of pure .ash 

i ‘35 

In 100 pans 
of husks 

0 066 

Chlorine 


5‘93 

0*293 

Sulphuric acid 


1*48 

0*073 

Phosphoric acid 


2*74 

0*125 

Lime 


8*30 

0*409 

Magnesia ... 


... 6*55 

0*323 

Potash 


... 42*25 

2*083 

Soda 


2*68 

0-132 

Oxide of iron 


ro3 

0*051 

Carbonic acid, &c. ... 


... 27*67 

1*375 



100*00 

4*930 
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The seeds which are not utilized serve for the plant’s 
reproduction. Their composition is as follows : — 


Water 


10 '40 per cent. 

Ash 


3*94 

Cellulose 


67s 

Pat 


21-60 ,, 

Sugars 


4’54 

Noti-nitrogenous matter 


27-59 

Nitrogenous matter ... 


2518 „ 

Nitrogen 


100 00 

4 ‘o 6 ,, 

Our researches have shown that these 

.seeds contain a 

fairly large proportion of fat and 

a very small quantity of 

starch. The mineral elements are present in the proportions 

indicated below : — 


In TOO |):ins 

Ui TOO parts 


of pure Lish 

of seeds 

Silica 

0’42 

0-016 

Chlorine... 

Traces 

Traces 

Sulphuric acid 

J 75 

0 -069 

Phosphoric acid ... 

20 - 4 _s 

o'8o6 

Lime 

8-48 

o ’.334 

Magnesia 

8'6o 

u -339 

Potash ... 

33*96 

1-338 

Soda 

0*23 

0-009 

Oxide of iron 

0*55 

0-022 

Carbonic acid, Ac. 

25-56 

I -007 







lOO'OO 

3-940 

The composition of leaves and 

stems is 

as follows: — 


In too parts 

In 100 parts of 

of dry mat tor 

tiatnr.nl siihslanct- 

Water ... 

— 

83-66 

Ash 

9-89 

i-6i 

Cellulose 

3273 

5-25 

Fat 

476 

0-77 

Non-nitrogenous matter 

31-66 

519 

Nitrogenous matter 

21-56 

3-52 


too '00 

100-00 

Nitrogen,,. 

3 '46 

... 0-56 

N ill ogen as protein 

2-00 . 

o ‘33 

The proportion of protein nitrogen to 

the total amount 

of nitrogen is 59'8 per cent. 

As growth proceeds tliese leaves wither and fall and thus 

enrich the soil in which the plant 

is grow 

ing by returning 


to it the mineral elements abstracted. Considering the 
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wealth of foliage this plant possesses the amount returned 
should be fairly high : — 



1 (1 100 prirt.s of 

Jn ICO parts of In i 

oi> parts of 


pure asli 

dry lucuiei 

suli&iance 

Silica 

8*14 

0-805 

0-131 

Chlorine ... 

020 

O'llS 

o'org 

Sulphuric acid 

5-40 

0'534 

0-087 

Phosphoric acid 

4-85 

o '479 

0-078 

Lime 

13-45 

r528 

0-248 

Magnesia ... 

t >'77 

0-669 

0-109 

PoU.sh 

27-90 

2759 

0-449 

Soda 

I-S7 

0-185 

0-030 

Oxide of iron 

675 

0-667 

0-108 

Carbonic acid, &c. 

21-67 

2-146 

0-351 


lOO'OO 

9-890 

I -610 


d'lirse results show that Dolichos biilbosus is ti most 
useful plant, capable of being used as a rotation crop 
on a large scale, and with the additional advantage of 
producing a relativelv large amount of roots useful as fodder 
for cattle. 


DOLICHOS FABHHHIRMIS. 

d his is a Dolichos witli angular and exceedingly vigorous 
stem. In certain parts of India cattle browse the stems .and 
leaves. 'I’lie pods, which attain a length of 7 cm., are eaten 
in the same way as haricot beans, but they must be verv 
young. 1 'he seeds are not eaten by the Hindus. 

Sagot gives the .seed analysis as follows : — 

Water ... ... ... ... ... i0'97 

Ash 371 

Fat ... ... ... ... r^S 

Starch ... ... ... .., .. ... 55 'oo 

Nirrnj^enoiis matter ... ... ... ... ... 2S'94 

lOOOO 


DOLICHOS f.ABLAB (liONAVlS BbAX). 

Dolichos lahlah is largely cultivated in Southern Asia, 
and especially in India, whore it would appear to be in- 
digenous. 

D. lablab, the Indian name of which is “ avere,” is found 
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DOMCHOS LABLAB (BONAVIS BEAN) 


white or violet in colour. The pods are flat, curved, short 
and wrinkled, and generally contain three hat seeds ol oval 
form, which differ from other peas in being capped with 
a white hilum. They are from ri to 1-4 cm. in length; 
10 grm. usiiallv contain from fifty to hfty-live seeds. 

Both dwarf and climbing varieties are found. The two 
dwarf races have violet and white Bowers respectively, witli 
white seeds. The latter has been collected in America in 
T904, and forms low, compact tufts, similar to those of the 
dwarf pea, whence project long erect spikes provided witli 
a great number of large, odorous Bowers of pure white. 

Those just described make excellent cover crops; tliey 
may be kept up year after year, when tliey yield a large and 
continuous supplv of produce. Such is the method of their 
use in the North of Africa. 

The climbing varieties cannot be grown through canes, 
as owing to the manner in which they spread they would 
injure the growth of the young canes. This drawback was 
demonstrated in a trial made at the Agronomic .Station. 
The plants were sturdy, green, and of large size, but the 
canes were spoiled. 

Planted every second row, they yielded, when in flower, 
10,470 kilos of green forage to the hectare. The stems and 
leaves form an excellent fodder, their composition being 


as follows : — 


Ill luo pailb of 

In 100 parts of 



dry in.^lter 

natural substance 

Water 


__ 

Sroo 

Ash 


... 877 

1-66 

Cellulose 


- 3532 

6*71 

Fat 


3’iS 

o-6o 

Sufjara 


7 '66 

1’45 

Non-nitrogenous matter 


-■ 26*55 

5*06 

Nitrogenous mailer ... 


18-55 

3‘52 


i 00*00 100*00 


The mineral composition of the stems and leaves shows 
about the same content as regards fertilizing elements as 
that of other peas ; — 



DOLICHOS LABLAB (bONAVIS BEAN) 


119 



|[i 100 parts of 

Iir 100 parts of 

ta 100 parts of n.-ttural 


pure ash 

dry matter 

substance 

Silica 

3*96 

0'347 

0-065 

Chlorine ... 

6'39 

0-560 

0106 

Sulphuric acid 

3'oi 

0*265 

0050 

Phosphoric acid 

7*46 

0-654 

0-123 

Lime 

iS-40 

1*613 

0-305 

Magnesia 

5-58 

0-489 

0-092 

Potash 

3425 

3‘003 

0-568 

Soda 

1*90 

0166 

0051 

Oxide of iron 

1-91 

0-167 

0-031 

Carbonic acid, &c. .. 

17-14 

1-506 

0-289 

Nitrogen ... 

100 00 

8*770 

2*97 

1 ‘660 

0-56 


If we were to calculate from these figures the yield from 
a cultivation in successive rows, that is to say, from a full 
cultivation, we should have 20,940 kilos of green forage to 
the hectare. 

The amount abstracted by the total harvest would thus 
be ; — 


Silica 

Chlorine 

Sulphuric acid ... 
Phosphoric acid 
Lime... 

Magnesia 

Potash 

Soda... 

Oxide of iron ... 
Carbonic acid, &c. 


i3’6o kilos 
22' 20 
10-47 
2575 
63*87 

19-26 
118*96 
6-49 

6-49 
60*51 


Total mineral matter 
Nitrogen 


347*60 kilos 
117*27 „ 


When the green matter is ploughed in, which is usually 
the case in a rotation, no loss takes place, but it is different 
when a seed crop is taken. In Reunion the consumption 
of these seeds is a large one, and there is no doubt that 
they are splendid eating peas. 

It is unfortunate that this plant cannot be cultivated in 
Mauritius witli any profit for the sake of its fruit, as the 
seeds are in great favour, but the pods always swarm with 
caterpillars which devour the seeds completely. Although 
it grows well in Mauritius it is unfortunately impossible 
to obtain any harvest. 
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We have made an 

analysis of seeds from Reunion and 

have ascertained that 

their nutritive value is higher than 

that of beans : — 

Water 

I4'07 per cent. 

Ash 

3-60 

Cellulose 

i 3 ‘i 5 

Fat 

i '25 

Non-nitrogenous matter 

45-06 „ 

Nitrogenous matter ... 

22-87 


lOO’OO 


The analysis given bv M. Dvbowski, in his Traite 
pratique de culture trupicale,” agrees very closely with our 
own. 

In India the husks are used as fodder for cattle. 

i). hibhib is not in regular cultivation in India, it is 
more often found in gardens or round about dwelling- 
places. 

d'here are two varieties, one with white and the other 
with dusky purple lluwcas, vhich occur cli icily in the Central 
Provinces. As has been alread}' noted, there are several 
distinct varieties in existence. In the West of India it is 
planted in the fields; the pods are gathered earlv and tlie 
peas eaten in the same way as beans. Mollison slates that 
on good land, with good cultivation, a liarve.st niav be 
obtained of 1,400 kilos of pods to the lieiMare, with an e([ual 
weight of forage. 

The genus includes a number of varieties identifiable 
by the colour of the .seeds : white, brow n, black, &c. 

]). hiblab is not mucli used for forage, as in those coun- 
tries where the fruit reaches maturity without having been 
destroyed by caterpillars or other insect pests it is preferred 
to harve.st the seeds for human consumption. In ^lauritius, 
where such harvest is nil, it might be used as fodder; but 
it is more usually ])loughed in or left on the field. 
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A few seeds harvested at Reduit gave : — 



In lOo prills 

In 100 purls 


of white 

of red 

Water 

13-65 

13-90 

Ash 

3-65 

4‘0[ 

Cellulose 

g'02 

8-98 

Fat 

r22 

ro3 

Sugars ... 

Non-nitrogenoiis matter ... 

— 


50-58 

49-3 f 

Nitrogenous matter 

21-88 

22-77 


lOO'OO 

100-00 

Nitrogen 

3-50 

3-64 

Nitrogen as proteins 

3'3i 

... 

It is a vigorous plant 

of considerable 

value. A great 


deal is made of it in India and in those countries where 
its employment is possible. In Cochin China the black seed 
variety is known as “dan ban tia,” and the while as dau 
ban thing”; it is widely distributed in China, where it is 
called ” tsu pien ten,” or ” pe pien ten.” 

According to Ibunner, /). la blab is cultivated throughout 
the gardens of Brazil and Senegal. A large quantity is 
produced in Egypt, under the Arab name of ‘Mablab,” 
and the seed is commonly known in France as ” dolique 
d’Egypte.” 

Dr. Leather, Indian Government Chemist, gives the 
composition to be as follows: — 



111 100 purt.s 
of seeds 

In 100 parts uf leaves 
and husks as gathered 


from the threshing floor 

Water 

9-59 

9-92 

Ash 

4-01 

13-87 

C'ellulose 

6-57 

16-17 

Fat 

1-25 

3-72 

Non-nitrogenous matter 

S 7 - 2 J 

42-95 

Nitrogenous matter 

21-35 

13-37 


100*00 

lOOOO 

Nitrogen 

3-69 

2-56 

Protein nitrogen ... 

3-42 

2-14 

M. Balia nd gives the following 

weights 

for ICO seeds 

from different varieties cultivated in 

Madagascar ; — 

Brown lablab 


30'3gi-' 

Yellow „ 


• •• 23'S .1 

Black ,, 


31-2 .. 
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In 

100 lirowii 

In 300 yellow 

In 100 black 

Water 

1170 

irio 

12'00 

Ash 

3 ‘ 5 o 

370 

3'75 

Cellulose ... 

5 ‘ 9 o 

7-55 

5-65 

Fat 

1-50 

r‘io 

I-I 2 

Non -nitrogenous matter 

54-68 

53-85 

54-78 

Nitrogenous matter ... 

22-72 

2270 

22-70 


lOO'OO 

lOO’OO 

lOO’OO 


Specimen seeds of D. lablah Avilhoiit their coals, for- 
warded by M, de Vilmorin, gave a weight of 47’9o gr. for 
the hundred seeds. Their proximate composition was as 
follow's ; — 


Water 

Ash 

Cellulose... 

Fat 

Non-nitrogenous matter 
Nitrogenous matter 


I4'20 per cent. 
yio „ 

9*15 

0*96 ,, 

52'78 

19-81 ,, 


1 00 '00 


The proportion of phosphoric acid in these seeds varies 
with the species. M. Cal land hnds the figures to be as 
follo'ws : — 


From Tonkin 
„ Madasgascar 
,, Reunion 
,, Sudan 


1*50 per cent. 

0-85 ,, 

ns 

0-85 ,, 


M. Advis.se Desruisseaux states that in Anjouan a wild 
variety is found with villous stems, leaves only two-thirds 
the size of tliose of the ordinary species, and covered with 
hairs. The Howers are small, reddish yellow', the standard 
marbled wdtli purple-red, and in erect groups. 

The pod in the young state is reddi.sh, covered with erect 
hairs, each ending in a gland containing a shining, sticky, 
yellowish-coloured fat body, which encloses two dark 
roundish seeds. 

M. Desruisseaux considers that this legume might be 
used as an improving crop. 
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DOUGH OS SESQ UJPEDA US. 

D. sesquipedalis attains a height of 3 metres, with pods 
from 15 to 18 cm. long. The pods are eaten in their green 
state before the seeds have formed and make an excellent 
vegetable. 

The Cuban Dolichos (Cuba asparagus bean) is entirely 
different from the foregoing. 

This species is probably a native of iVfrica. It is a plant 
of vigorous growth which thrives well in all warm coun- 
tries. It bears rapidly and is highly productive. According 
to vSagot,- after three months’ cultivation it may produce 
more than a kilo of green pods per square metre. A few 
trials have been attempted in Mauritius with unsatisfactory 
results. Like the majority of the Phaseolea:, it is attacked 
by the fly Agromyza. 

Of much more vigorous growth than D. sesquipedalis, 
it yields pods 70 cm. long, of cylindrical shape, extremely 
elongated, very thin, and irregularly twisted. 


DOLICHOS UM FLOR US. 


According to Baker, this species is a form of D. bijlorus. 
It is a leguminous plant which may be cultivated for its 
seed as well as for fodder, but it is the former which is 
usually harvested. It is cultivated in India, wliere it, too, 
is known as horse gram.” 

The composition of the seeds is as follows: — 


Water 

Ash 

Cellulose ... 

Fat 

Non-nitrogenous matter 
Nitrogenous matter ... 



... 970 per cent. 

632 „ 

4“67 n 

0'q6 „ 

55 -S 5 M 
22-50 

Nitrogen ... 

Nitrogen as proteins... 



lOO'OO 

3-60 ,, 

2-92 ,, 


say Sv$ per cent, of the total nitrogen as proteins. 

These seeds, which were forwarded to M. Boname and 
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sown at Reduit, gave fairly satisfactory results. The plant 
is of upright growth and may be grown through canes, 
where, although its leaf mass is inferior to that of the cow- 
pea and amberiquc {Phaseoliis hehwlus), it is still very 
useful in a mixed cultivation. 

It vields a fodder of the following composition 


Water 

In TOO pans of In 

dry matter 

100 parts of natur.a 
snhsiance 

So -50 

A-h 

7 '20 

I -40 

Ollulose 

31-18 

6-o8 

Pat 

4 ‘ 3 i 

0-84 

Sugars ... 

4'52 

0-88 

Nori-nilrogenous matter ... 

36-23 

7-06 

Nitrogenous matter 

16-56 

3*24 

Nitrogen 

100 00 

2-65 

lOO'OO 

0-52 


In 1,000 kilos of green fodder, the chief mineral elements 
are : — 


Nitrogen ... ... ... ... ... ... 5’20 lb. 

Lime ... ... ... ... ... ... 2'47 ,, 

Potash ... ... ... ... ... ... 4'90 1. 

Phosphoric acid ... ... ... ... 0-83 ,, 


the percentage composition of the ash being as follows : — 



In lOD parts of 

In 100 p.arls c 

f In 100 parts of 


pure ash 

di')' in.'itter 

natural suhsiance 

Silica ... 

5-41 

0-390 

0076 

Chlorine 

3-90 

0'28i 

0*055 

Sulphuric acid ... 

4-36 

0-314 

o-o6i 

Phosphoric acid ... 

393 

0-427 

0083 

Lime 

17*62 

1-269 

0-247 

Magnesia 

6-o8 

0-438 

o-oSS 

Potash ... 

... 35-00 

2-520 

0-490 

Soda 

i ’33 

0095 

0-019 

Oxide of iron 

3 'S 3 

0254 

0049 

Carbonic acid, &c. 

16-84 

I *212 

0235 


lOO'OO 

7-200 

1-400 


I'his plant might also be employed as a green manure 
and be ploughed in when in Howcr, but it is inferior to the 
cow pea and Jack Bean, which contain a mucli higher pro- 
portion of organic matter. 
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ERVUM LEES (LENTIL). 

From the remotest times the lentil has been known to 
serve as food for man. We know, in fact, that Esau 
exchanged his birtliright for the seeds of this leguminous 
plant. Pliny, in Book XVTII, jiistiiied this exchange* Avhen 
lie stated that the lentil imparts an e(|uable temperament 
to those A\'ho cat it {(cquaniuiiUilem fieri vesccnlibiix ca). 

It was known to the Greeks as fa cos, and the Romans 
called it lens. 

According to cle C'andolle, the lentil (Ervmu lens) seems 
to have existed in WTstern temperate Asia, in (ireece, and in 
Italy. In some prehistoric time men thought of cultivating 
it and carried it to Egypt. Thence, at some date k‘ss remote 
but still perhaps prehistoric, it spread liotli ILast and West, 
to Europe and the Indies, dlience, again, as trade increased, 
it no doubt ,s])read to other colonies around. 

It would thus seem that this k*guminoLis plant, like so 
inan\ others, came to us from India, and although the 
lentils (g' that countr\' are largeL' used for food, those from 
Mauritius are much more highlv valued, not onlv because 
of their rarity, but liecaiise of their much sujX'rior llavoiir. 

h'rom ('ossigny, in 1S02, we learn that lentils were grown 
in eipial (piantitv, but were resei'A'ed for the white man’s 
table. 

d he lentil is planted over verv large areas in India, and 
thes(‘ are the sources of supply for certain countries, such 
as .Mauritius, for inslatu'e, where, owing to the fact that 
the lentil only thrives well in particular districts, its etthiva- 
tion cannot be extended. It requires water, and localities 
capable of being irrigated are best adapted to it. It is not 
suited to clamp and cold situations. 

dhe seeds differ in colour and weight according to the 
variety, as ('an he seen from the following average weights 
for 100 secMs from lentils of different localities, given by 
^L Ballancl : — 
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France and colonies 

Other countriei 

2‘97 gr 

2-49 gr. 

7-45 

5’iS ,, 

2-8g ,, . 

6*22 ,, 

6’43 ,, ... 

6'30 ,, 

6'98 ,, 

6’56 ,, 


At the same time it should be noticed that as regards 


the composition of these seeds there is but little difference. 
The limits may be : — 



Minim 11 in per cei 

t. M 

i.viminii per ceiil. 

Water 

1 1 "00 


13-50 

Ash 

175 


3-15 

Cellulose 

2-88 


3'75 

Fat 

0'50 


1-45 

Non-nittogenous matter ... 

56-07 


62-45 

Nitrogenous matter 

19-36 


24-64 


Average weight of loo lentils = 2'J4 gr. 


These analyse.s, ^vliich are taken from M. Balland’s book, 
“ Les Aliments,” omit the ])roportion of sugar. 

From different researches \vc have established a propor- 
tion of 4 to 5 per cent. 



In [oo parts of 

111 irxr part.s of 


black lentils 

red lentils 

Water 

12-75 

13-05 

Ash 

2-96 

473 

Cellulose 

4 -JO 

2-00 

Fat 

I-2S 

0-75 

Sugars... 

S'oo 

4-67 

Non*nitr(igenous matter ... 

51-24 

sno 

Nitrogenous matter 

22-70 

23-10 


100-00 

lOOOO 

From the nutritive point 

of view there 

is scarcely any 

difference between Mauritian 

and Indian lentils; it is merely 

a question of taste. 

Mauritius 

India 


In 100 parts 

In 100 parts 

Water ... 

12-24 

io-8o 

Ash 

2-56 

2-54 

Cellulose 

6-65 

7.35 

Fat 

0-72 

0-76 

Nonmitrogenous matter ... 

53-52 

5 S-«o 

Nitrogenous matter 

24-31 

22-75 


roo'oo 

10000 

On stripping there are 

usually found 

90 per cent, of 

seeds and 10 per cent, of husks, which, 

according to M. 


Balland, have the following composition : — 
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Water 

lO'^o per cent. 

A.sh 

2.50 

Cellulose... 

27-50 

Fat 

0-50 ,, 

Non-nitrogenous matter 

,, 

Nitrogenous matter 

10-42 „ 


100-00 

Indian lentils do not seem to differ much in composition, 

and the analysis given by the 

Agricultural Ledger cor 


responds fairly closely to those made here. 

The proportions of phosphoric acid in these seeds, when 


in the dry state, are : — 


Lentils from Tunis ... 

078 per cent. 

,, New Caledonia 

1-53 .. 

,, Reunion 

0'8o ,, 

M Egypt 

I'I 2 ,, 


The proportion of sulphuric acid is O’ 129 in lentils from 


Reunion, and 0^227 in Egyptian lentils. 


HEDYSARIJM CORONARWM (SULLA). 

According to M. Boname, sulla was greatly appreciated 
as fodder in Algeria during the drought of 1893, and it has 
rapidly acquired a certain reputation in that country. 
Arguing from this, M. Boname saw no reason why it should 
not be cultivated with success in Mauritius, but his trials 
have not given very satisfactory results. 1 he sulla, alter a 
strong and rapid development at the beginning of 1897, 
gradually became more and more jeopardized and finally 
disappeared completely. In Reunion results would appear 
to have been more satisfactory, and the following analysis 
Was made of hay forwarded by AI. de Villele : — 


Water 

Ash 

Cellulose ... 

Fat 

Non-nitrogenous matter 
Nitrogenous matter 



12-88 per cent. 
9'40 

23*30 

0-88 

42*72 

10-62 ,, 

Protein matter 



100 ’00 

7*50 per cent. 
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Sulla is a vigorous forage crop and gives a large yields 
provided it is cut immediately the flowers put in an 
appearance. It mav be dried and preserved as hay. This 
legume thrives best in calcareous soils. 


MU CL N A PRLRIENS (COW-ITCll). 


. We shall do no more than mention this pea, which is 
known as cowhage or cow-itch on account of the hairs 
covering the pods, which work into the skin and cause 
irritation . 

It is a [)lant with long, twining stems, and its leaves 
are split up into three large leaflets. The flowers are in 
long hanging clusters. I'he action of its hairs on the skin 
would seem to preclude its utilization. 

M. Balland states that the seeds are eaten b\- negroes 
after cooking in water, and gives their composition to be 
as follows : — 


Water 

Ash 

Cellulose ... 

Fat 

\on*nitrogenoiis malter 
Nitrogenoii.s matter 


lO“9o per cent. 



3-25 

45‘«3 

29-47 


Average weight of ico seeds r ; 43-86 gr. 


100-00 


MUCUEA U'HLIS ([5h:X(h\L BHAX). 

Ihis herbaceotis and trailing leguminous plant is aksu 
known as Mucuna atropurpiircu, its common name being 
the Bengal bean. 

It is probably a native of Aralha, We arc unable to say 
whence this pea came to Mauritius; its existence seems to 
dale hack to the eighteenth century, as M. Desbassvns 
quotes it as being an excellent rotation crop. 
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Like all Leguminosiu, this pea is best planted at the 
beginning of the wet season. There are four varieties in 
existence : white, veined, black, and (var.) lyoni; the variety 
with black seeds being known as the pois noir. 

From an agricultural point of view this plant gives 
splendid results. It is of very sturdy habit, and forms on 
the soil surface a regular blanket, thick and tufted, which 
prevents the growth of weeds. It is very easy lo cultivate, 
all that requires doing being to sow two or three seeds 
together at intervals of a metre. In this way tlie growth of 
the plants is fairly well assured and the ground soon cov(U'ed. 

Its leaf organs are ver\' large, it is a great spreader, 
covers the ground for two years at least, and produces an 
abundant amount of seed. 

The great size of its leaf organs allows this plant lo store 
up a large amount of nitrogen, and this, in addition to its 
great productivity and its content of terlili/ing mailer, 
places it in the front rank of cover [teas. It will be seen 
further on, in a table giving the percentage proportion of 
nitrogenous matter lo the drv matter of giaam fodders, that 
the Ih'ngal bean contains 25 i^cr cent, more nitrogen titan tite 
legume which is next richest in that substance. 

At the same time its vieUl on the fields is lowm' than that 
of the cow ])ca, wliicli, lliough less rich in nitrogenous matter, 
gives a higher sum of fertilizing elements, its weight to the 
hectare being higher. 

A characteristic peculiar to the Htmgal bean and the cow 
pea is that roots arc gi\en off at everv jtoint where the 
creeping steins touch tlie soil. 1diis proltabU increases the 
number of nodules, and, if llellriegel and AVilfartlTs tlieorv 
he correct, tliis jxaailiarilv sliould liave an appreciable 
mQuence on the enrichment of the soil in nitrog<'n, (‘speciallv 
ns the nodules are of large size. 

This pea is distributed lliroughout a lumiber of colonies, 
nnd in Mauritius it is generally to be found covering the 
Helds in those districts where rotations arc practised. The 
9 
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seeds are used to feed to live stock, and the stems and leaves 
are ploughed in between the rows before planting. 

rhey may also be used as fodder, a capacity in which 
they arc very good on account of their high proportion of 
proteins. However, preference is usually given to plough- 
ing in, an operation which enriches the soil, breaks it up, 
and renders it productive. The reason for their not being 
more widely used as fodder is that practice has shown them 
to be less useful in this respect. 

As already mentioned, the seeds of the Bengal bean are 
used for feeding live stock; owing to their nutritive pro- 
perties being liighly concentrated, they should be mixed 
with poorer substances, so that the animal may derive the 
maximum of nutriment from its allowance. 


Water 

Aih 

Cellulose 

Fat 

Non-nitrogenous matter 
Nitrogenous matter 



1174 per cent. 

3‘40 

576 

2'64 ,, 

50-46 

26-00 ,, 




[00*00 

Nitrogen 



4' 16 }>er cent. 


The dry pods, which contain a 6i per cent, proportion of 
seeds, have husks practically incapable of being utilized, 
even when crushed up, as they have no nutritive value, their 
high content of cellulose rendering both ingestion and diges- 
tion difficult. 

Their composition is as follows : — 



In the husk 

In the svi'il 

In the 
whole fruit 


in 100 pans 

in TOO parts 

in 100 parts 

Water 

5‘23 

6*10 

n '33 

Ash 

1-50 

1-87 

3’37 

Cellulose 

1271 

378 

16-49 

Fat 

0*28 

178 

2-06 

Non-nitrogenous matter 

i8-io 

32-68 

50-78 

Nitre^enous matter 

ri8 

1479 

i 5'97 


— 

— 

— 


39*00 

6 1 -00 

lOO’OO 
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1 3*2 


'riic composition of each variety is as follows : — 



White 

Black 

Striped 

Lyoni 

Water 

12*30 

1470 

1375 

13-00 

Ash ... 

3'24 

3-28 

3 '44 

3-80 

Celtulobc 

4-85 

6-8o 

4-67 

5*50 

Fat 

278 .. 

3-26 

4'54 

2-83 

Sugars 

4'90 

276 

5-10 

3-20 

Non-nitrogenous matter 

48-18 

46-64 

4668 

4t>’67 

Nitrogenous matter 

2375 

22*56 

21-82 

25-00 


1 00-00 

lOO'OO 

1 00 ‘00 

lOO'OO 

Nitrogen 

3-80 

3-60 

3*49 

4 00 

Average weight of ico 





seeds 

85-5 gr. ... 

74'2gr. 

Si'Stto 

... 8s7sr. 

Ik'fore ihev an 

‘ mature 

tlie pods and 

seeds 

give the 


follow! nii' lii^atres : 


111 loo parts ol 111 ino parts oF 



iiniipc pGil.s 

Dili ipc seeds 

Water 

83-20 

58-70 

A.sli 

086 

i'4S 

Cellulose 

3 -S 7 

3-63 

Fat 

o'(j6 

1-24 

Non*niirogenous matter 

11-04 

2570 

Nitrogenous matter 

0-97 

9 ’ 68 


lOQ-OO 

lOO’OO 

Nitrogen 

0-15 

1*55 

The follow ing yields per 

Ixa'tart* wa-rr 

obtained in 


Hawaii, where this [)ea is under ciiUivation : — 

A cultivation sown in May and harvested in December 
gave 8'3 tons of seed and 4()'3 tons of green fodder. 

Another variety yielded 14 2 tons of seed per hectare and 
28*4 tons of green fodder., dliese are the tigures given by 
the agricultural scientist, M. Krauss, 

The amount of green fodder ol)iained from our trials was 
46*7 tons. As tve have already stated, it is but little used as 
fodder; the plants are generally hdt to fruit and the .seeds 
given to the cattle. At the same time we have analysed its 
composition 
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Water ... 

III 100 pnrts of 
dry matter 

III 100 p.irt<i of 
nanir.al substance 

82-18 

Ash 

8 'IO 

1-44 

Cellulose 

28'4I 

5 ‘o 6 

E'at 

5'30 

0-94 

Sugars ... 

V26 

058 

Non-nitrogenous matter 

27 '9,3 

4-99 

Nitrogenous matter 

27 '00 

4-81 

Nitrogen 

lOO'OO 

4*32 

lOO'OO 

0*77 



{Vhoto ly G. Kc/uti 

Fig. 17. -Muctma utilis (Bcng;il Beuii). Pods :ind seeds of black, 
white and striped varieties. 


This fodder in Hawaii lias about the same proximate 
composition, but it is somewhat less rich in protein, and its 
potash and phosplioric acid content is higher. 
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Hawaii 

Nitrogen 



Kerlilbiiig 
elements in 

1,000 lbs 

■■■ 5*5 

Phosphoric acid 



1-4 

Potash 



■ ■ 5*7 

Mauritius 

In TOO parts 

In 100 parts of 

In 100 p.nrts i)f 

of pure ash 

dry inaticr 

natural substance 

.Silica 

3’So 

0-280 

0-050 

Chlorine ... 

3-42 

0-275 

0-049 

Sulphuric acid 

3‘3i 

0-266 

0-047 

Phosphoric acid 

7-00 

0-561 

O’lOO 

Lime 

16-95 

1-361 

0-242 

Magnesia ... 

6’4S 

0-517 

0-092 

Potash 

32-00 

2-567 

0*456 

Soda 

1-52 

0-122 

0-022 

Oxide of iron 

3'54 

0-283 

0-051 

Carbonic acid, tScc. ... 

22-31 

1-868 

0-331 


100-00 

8-100 

1-440 

Faking an average 

]:)roportion 

of 46,670 

kilos of green 


fodder lo the hectare, the totals of mineral substances come 


Silica 

Chlorine ... 
Sulphuric acid 
Phosphoric acid 
Lime 

Ma[;nesia ... 

Potash 

Soda 

Oxide of iron 
Carbonic acid, &c. 


Kilos 


2.V34 


22-86 

22-74 

46-67 

112-94 

42 '9.1 


212-83 

10-26 

23-3S 

J54T4 


Total mineral matter 
Nitrogen ... 


672-09 

35'94 


All these elements are returned to the soil when the 
crop is ploughed in. Only the mineral matter in the seeds 
used as food are withdrawn, but this lo.ss i.s balanced by their 
value as food. 

The average yield of green fodder quoted above is for a 
crop taken during flore.sccnce. 

We see that in Hawaii the yield in green matter, after 
the crop has fruited and the pods have been gathered, 
averages 33 tons. 

In conclusion, it is interesting to note (he use to which 
the Bengal bean is turned in Montserrat (West Indies). It 
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was utilized at lirst for the sake of the mass of organic matter 
provided, but it was subsequently observed that sickly limes 
about which the Bengal bean was grown regained their 
vigour. This use of the plant has been extended, and it is 
stated that excellent results have been obtained. Four or five 
seeds are sovm round the plant, which picks up quicker the 
more thickly it is covered. Immediately the stems are dry 
the limes regain their vitality. 

The reasons for this action are not properly known, 
but it is supposed that the humidity retained by the peas 
favours the development of certain fungi which destroy 
their insect enemies. 


PISUM SATIVUM (GREEN PEA), 

The green pea, whose culture was advocated by Charle- 
magne, who called it Pisani maurisciim, has been cultivated 
from the remotest times. Dioscorides, l^liiiv, and Galeinis 
speak of its cultivation and the utilization of its seeds. 

The garden pea or green pea, Pisum salivum, is a native 
of Western Asia, where it apparently existed without being 
cultivated. The Arvan peoples no doubt introduced it into 
Europe, bill M. Balland believes that it probably existed in 
Southern India before the arrival of the Eastern A r vans. 

It was cultivated bv the Greeks in the time of Theo- 
phrastus, and has been discovered in the lake dwellings of 
Switzerland. 

It is now cultivated in every ])art of the globe, and in one 
direction and another mimer(nis varieties have been formed. 
These manifold varieties fall into two chief calegciries, distin- 
guishable by the nature of tlieir pods. In some the pods 
are coated with a hard and coriaceous membrane; these are 
called parchment peas, or peas with hard pods. Others, on 
the contrary, have pods devoid of such membrane. 

The compositiem of green peas is as follows: — 
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Water 

84*10 per cent 

Ash 

0'55 M 

Cellulose 

^'32 

Fat 

0-28 ,, 

Sugars 

2 00 ,, 

Non-nitrogenous matter 

8*24 ,, 

Nitrogenous matter ... 

351 

In the drv state they have 

1 00 ‘00 

about the same nutritive ’ 

beans : — 

Water 

i2 ‘8 o per cent. 

Ash 

2-28 ,, 

Cellulose 

5'20 

Fat 

1-40 

Non-nitrogenons matter 

5776 

Nitrogenous matter ... 

20'56 


1 00 ‘00 


I he i^iT'on ])()ds vielcl about 50 jivr cenl. of steeds, whilst 
th(‘ ]>ro])ortion of seeds jier cent, of dr\- jiods \ aries between 
90 and 92. 

I heir weit^iits \ar\- ataatrding lo the xarieties, and the 
average weight of oto peas, act'ording lo M. I^alland, is 
bV* Indian; 2()‘S gr., 21'g gr., gr., 19 gr. 

frir Xew C'aledonian ; and ]6‘3 gr, for ihost* from Ivennion. 

Hieir roin|tosi( ion slnnvs little variation, and (lie limits 
observed for the above peas are 20‘5 to 23 ptT cent, of nitro- 
genous matter, ()’S5 to ptu- cauit. of fat, 2 lo Xy ]Rw cent, 
ot ash, and 2'5 104*8^ ])er emit, of {'elliilose. 


On the average the following 

figures are 

obtained : — ■ 


Minimum 

Maximum 


j)er cent. 

jHT ceiH, 

Water ... 

9‘8o 

I4’20 

Ash 

2 ‘00 

.370 

CenuIo.se 

2*38 

5'52 

Fat 

0-85 

1-65 

Non-nil rogenous matter ... 

56' 18 

6i*!0 

Nitrogenou.s matter 

i8‘ii 

26-68 

Average weight of lOO pea.s 

15-1 gr. 

5ogr. 


The dry husks contain 48 per cent, of cellulose. 


Water 

A.sh 

Cellulose 

Fat 

Non-nitroRenous matter 
Nitrogenous matter ,,, 


I2’20 per cent. 
2'50 

48'50 m 

I '20 ,, 

29'00 ,, 

6'6o ,, 


lOO'OQ 
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Peas, like beans, Iceep for a very long while, and retain 
ilieir germinal ive capacity for a fairly long period. At 
the end of the first year peas pku'ed in water absorb 100 per 
cent, of the liquid. 

In 1856, Poggiale stated at the Academic des Sciences 
[hat paniali\' torined ]:)eas contain more nitrogen than those 
liarvesied when perfectly ripe. 

M. Pal land gixes the proportion of phosphoric acid con- 
uiined in tin* grei'ii pea. In its normal state — that is to sav, 
with 82 pvr cent, of water — the proportion of phos])lioric acid 
is 0*27, whilst in llu“ dr\- state il is i'52 per cent. 

In tin; green husks ('ontaining 82‘3 per ('em. water, the 
proportion ot tin* above* elemtml is o' 12 {jer ciml., and in 
the drv slate o‘68 per cent. 

The amount of sulphur reckoned as sulphuric acid is 
O' 23 per ('ent. 

Ifvery horticulturist or gard(m<*r knows how to sow the 
green pea. It is planted towards ilie end of th(^ winter, and 
rnn* should b(“ taken t(» {'hoose the \arietv h(‘St suited to the 
particular loralit\' where it is 10 be grown. 

In Mauritius a few trials made through canes succeerhM 
fairlv w(‘ll. Dwarf varieties an* sown tor this purpose. 

Nuuktous vari{'ties oi green jiea hav(* been introduced 
into all (ropii'al countries. As has alreadv been mentioned, 
different spe('ie.s grow and fruit better in dilTerent localities. 


PHASEOJAJS ACOMTIFOLJUS. 


PhaseoIU'S aconitifoiius is a bean grown in India. It is a 
•‘’i^all species, whicli grows even in bad soils. Two varieties 
<'tre cultivated, a vhitc and a black. Tl forms one of the 
'dholls,” and is used a great deal in the feeding of native 
borses, oxen, goats, and sheep. The Hindus mix them with 
certain dishes. 
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We append an analysis made by Sagot : — 


Nitrogen 

Ash 

Fat 

Non-nitrogenous matter 
Nitrogenous matter ... 


1 1 "22 per cent. 

3-56 „ 

0'64 ,, 

6078 „ 

23-80 „ 

100-00 


Dr. Leather gives an analysis: — 


Water 

Ash 

Cellulose 

Fat 

Nonmitrogciious matter 
Nitrogenous matter ... 


Nitrogen 

Nitrogen as proteins ... 


9-94 per cent. 
4*02 

4-60 „ 

... 0-86 „ 
58'2I 
22-37 

100-00 

3’58 per cent. 
3’20 


LATHYRUS SATIVUS (EVERLASTING PEA, 
SPANISH LENTIL, GESSI^). 

Lathyrus sativiis (commonly called everlasting pea, or 
Spanish lentil) is also cultivated in TnHia, where it occupies 
an area of 2,000 to 2,500 hectares. 

The ground should be prepared, and the .seeds .sown 
at the rate of from 80 to 95 lb. to the hectare. Iho crop is 
harvested live to six months later, before the fruit is com- 
plete! v ripe. 

Mollison .states that on an average the weight of pods 
may vary from 2,190 to 2,530 lb. to the hectare, and the 
weight of forage from 2,890 to 3,325 lb. to the same area. 

Tliis plant is chiehv cultivated as a forage crop; but it 
thrives well, and its seeds are used on a large scale by the 
lower classes as food, chieflv in the form of bread. 

Tls poisonous properties are dealt with in the chapter on 
dangerous plants. 

The following is the analysis from the Agricultural 
Ledger : — 
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Seeds 

Leaves and hust;!i 
from thieshiiik; floor 

Water 

7’89 per cent. 

8*59 per cent. 

Ash ... 

4'37 

1377 

Cellulose 

4’28 

19-97 

Fat 

079 

396 

Non-nitrogenous matter 

56-36 . 

42-40 

Nitrogenous matter 

26-31 



lOO’OO 

100 ‘00 

Nitrogen 

4'2i per cent. 

l‘8i per cent. 

Nitrogen as proteins 

3*95 n 

1*44 


PHASEOLUS CARACALLA. 

The following is a reprint from notes bv M. Denaiffe in 
his book on beans : - - 

This species is a native of warm countries, where, in its 
wild state, it grows in the form of Hanes, forming an almost 
impassable barrier. 

It has a perennial tuberculate root, giving rise to a 
woodv, branched, and climbing stem, which may attain a 
height of more than 3 metres ; the leaflets are small, 
rhomboid, oval, tapering to a iongish point. The petioles 
of the inflorescences are longer than the leaves, and bear as 
many as twenty flowers; but the majority are sterile, and 
only a limited number of pods are developed. 

Tlie flowers are large, verv fragrant, white in colour, 
with a wash of lilac, and have the standard, wings, and keel 
spirallv twisted; husks straight, torose, pendent, wdtli 
numerous atropliied seeds; the latter are. small, lenticular, 
and dark-brown in colour; their length and width is 0*007 
metre, and their thickness varies from 0*002 to 0*003 metre» 

According to some writers (G, Van Martens), the state- 
ment that this plant is a native of the Kast Indies is 
erroneous, as A. de Candolle sliows that there is no name for 
this bean in Sanscrit; on the other hand, Polhct and Martins 
have found it growing wild in Brazil; further, its name 
CaracoUeiro is Portuguese ; it is called in Spanish Caracollillo, 
und in Italian Caragiiol. From these names, which all have 
the Same root, is derived fwhether ns the result of a wrong 
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impression or of a misunderstanding) llie unsuitable nomen- 
clature of Caracul (a. 

The seeds, of whicii this bean bears but a small quantity, 
are useless for food; on tiic other hand, witli their superb 
lluwers blooming in (urn from the beginning of July till 
()ctol)er, they are splendid plants for adorning arbours or 
covering walls. At the same time these llowers only come 
to their lull beauty in \’erv hot climates or in well-warmed 
greenhouses. 

\T)n Martens relates having seen this plant gn)wing out 
•of doors in the botanical garden at Pavia, but states that 
uiuhu' these conditions the florescence lacked most of its 
brilliance, the (lowers being smaller in size and of a brownish 
tint; in addition, petioles, leallets, and Howers as well showed 
a tendency to fall to pieces, leaving a bare stem. 

it is a hothouse plant, which may, if ne('essarv, be culti- 
vated in the Midi and Pro\ence if against a wall of warm 
and sheltered aspect. 

PHASKOLI S HELl'OIJ S (AMBHRTOrK). 

Phascofiis hclvoliis:, which has been known in 1-^eunion 
for several centuries, has never been deserilied 1)\' botanists. 
Jacob de Cordemo\' makes no mention of it, A pea called 
PhascoJiis hcivolus, of similar aspect and vegetation to tlie 
plant under consideration, has been known to exist in 
Louisiana. It would be interesting to make a comparison 
between these two varieties with a view to establishing their 
positions. 

In 1908, :M. Blouin received from Reunion from M. de 
\hllele a numlter of seeds of Phaseolus helvoliis which might 
he compared with those of Louisiana, but M. Blouin was 
umable to give a definite decision, and tlie doubt still remains. 

Phaseolus hcholus is a native of Madagascar, though the 
dale of its inlrttcluction to Reunion is not known. In the 
statement made by the I\larqin'.s Henri du Qiiesne in 1689 to 
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ail those Protestants ^vho wished to help him to found a 
Republic in the lie d’Kden (Bourbon), we find the following 
passage : “ There are beans like those of Brazil which bear 
for seven years whlhout resowing; they are as good as the 
large beans of hiurope. Tliere are others — smaller — called 
‘ aritaques ’ ; they, loo, live for seven years. There are 
others, w'hite, yellow, and red in colour; the haricot beans, 
thrive there as in Europe ; yet another sort possesses pods a 
foot long, the flavour of the seeds being similar to that of the 
abo\'e ; the shells nia)^ be eaten when green. There are those 
of still another kind called ‘amberique,’ in whose pods are 
small green and xellow^ seeds, which are e\tremelv good.” 

Clear proof is thus forthcoming that at tliis period 
anlaques ” and “ ainberiques ” were cultivated in Reunion. 
As regards the beans with pods a foot long, everything 
points to it being the cow pea \vhich was meant. There 
are a number of varieties, but the commonesl are the vellow 
and ))lack. 

Tliere is considerable similaritv of conipi!siiion between 
Phascoliis heholus and the Indian cow pea; the latter, called 
Phascolus Miiugo, conlains more nilrugenous elements than 
Ju’/'c'u/n.s'. 

It is a leguminous plant with smaller leaf development 
than the '' amberique,” and co\ers the soil faiii\- rapidlv, hut 
it is rather exacting in its early stages as regards cultivation ; 
that is to sav, it is affected bv tlie proximitv of weeds at this 
period. Its seed has a very pronounced “ wild ” taste, and 
it is used cliielly as food bv the lower classes. 

Harvesting is carried out by thresliing the stems which 
have been cut dowm to the soil level and accumulated on 
^ portion of the field cleaned previously. All other seeds, 
such as beans, peas, &c., are picked by hand, ft is 
interesting to note that at those spots where after a certain 
fine the runners have decomposed, the plants which are 
cultivated or grow wild fourish better than elsewhere. 

In IMauritiiis, M. Boname has been conspicuous in test- 
ing and advocating its cultivation. 
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When planted between the rows at the Agronomic Station 
it developed remarkably well without damaging the canes in 
any way. Results liave been obtained from several varieties, 
but the yellow has given most satisfaction. 

The green variety is very early, but remains short; its 
seeds mature before those of any of the cow peas. Its 
slender stalks bear less foliage, and its yield on the fields, 
both in seeds and forage, is considerably less. 

The yellow variety is a plant which is particularly well 
adapted to a mixed cultivation. Its sterns are nearlv straight 
and spread very little iiorizontally, and it can grow without 
disturbing the young canes at all. It is sown under similar 
conditions to the cow pea, but more closely if the ground 
is to be covered rapidly. The cylindrical pods are, on the 
average, only 7' 5 cm, long by 4 to 5 mm. broad. The 
seeds are generallv eight in number ; too grm. contain 2, 855, 
TOO seeds weighing 3 to 4 grm. 

Appended are the results of trials made at the Agronomic 
Station and published in the Annual Report for iqto : — 


Yf:LLOW Variety. 


Water 

III iw parts of 
green forage 

79'5o 

In 100 parts 
dry matter 

Ash 

1*90 

g‘20 

Cellulose 


43-06 

Fat 

0*98 

4'8i 

Siij^ars 

lysS 

770 

Non-nitrogenous matter ... 

4'6o 

22-48 

Nitrogenous matter 

2‘6i 

12-75 

Nitrogen 

lOO’OO 

0-42 

100*00 

2-04 


On comparing the Tuineral luatter of amberiques with 
those of cow peas the proportion of the different elements is 
scarcely seen to differ at all, but when correlated to the crop 
per hectare a much lower total of minei'al matters is found, 
the returns to the soil being much less by weight relative 
to the green crop. 
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Silica 

Ill 100 parts of 
pure ash 

S ‘40 

Chlorine ... 

3-95 

Sulphuric acid 

3*34 

Phosphoric acid 

5-77 

Lime 

20 - 6 I 

Magnesia ... 

9’40 

Potash 

24-52 

Soda 

0-21 

Oxide of iron 

2-87 

Carbonic acid, SiC. 

23-9J 


lOO'OO 


In 100 piirts of Inioopartsof 

dry matter natural substance 

0‘497 ... O’ 103 

0*363 o ’075 

0’307 ... 0-063 

0- 531 ... O’llO 

1- 896 ... 0-392 

0-865 ■■■ 0-179 

2- 256 ... 0466 

0-019 0-004 

0-264 ... 0055 

2-202 ... o ’433 

9' 200 1-900 


The conipo^biiion of Ihe total crop \s as follow s : — 


Silica ... 

4-637 kilos 

Chlorine 

3-376 ,, 

.Sulphuric acid ... 

2-S36 ,, 

Phosphoric acid,,. 

4-952 ,, 

Liuic ... 

17-640 ,, 

Magne.sia 

Po-Lash... 

8,058 ,, 

... 20-977 

Soda ... 

o'lSo ,, 

Oxide of iron 

2-476 ,, 

Carbonic acid, &c. 

20-392 ,, 

Total mineral matter 

85-530 „ 

Nitrogen 

iS-Qt ,, 

Weight of the green crop... 

4.500 „ 

,, U dry „ 

922-8 ,, 

Alter litii'vcsliii^ the seefls there 

remains on the fields 

,oo<S kilos of green crop and 675 

kilos of dry, giving 

'72 kihts of nitrogen and 58-974 kilos 

total mint-i'al matters. 


3’279 

2 ’ 0 I 6 ,, 

1-535 M 

15-857 ,, 

6-049 ,, 

10-379 
0-391 .. 

I -692 „ 

13-353 M 
58-974 ,, 


\\ c ha\'e had occa.sion (o analyse tlu* ('onijiosilion of 
f^reen \'arie(i<‘s which differ somewhat from th<' yellow as 
regards potash. 1 he grei'ii .seems (o rc-ijiiire a large (piantity 
of this element; both thrive erpiallv well in the same soils. 


Chlorine 

Sulphuric acid ... 
Phosphoric acid 
Lime ... 
Magnesia 
Potash 
Soda ... 

Oxide of iron 
Carbonic acid, &c- 
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As is the case with all Leguminoste, a loose soil is best 
suited to it, but save in too firm a soil Pkaseolus helvplus 
will thrive with equal ease anywhere. 


Cireen forap;e 

In 100 parts of 

In too parts of 


dry mattpr 

natural iiubstance 

Water ... 

— 

85-00 

Ash 

11-59 

f 73 

Cellulose 

29 -ti 4 

4-47 

Fat 

3-50 

052 

Sugars... 

6-13 

0-92 

Non nilrogenous matter ... 

29-51 

4’45 

Nitrogenous matter 

19-43 

2-91 


lOO’OO 

lOO'OO 

Nitrogen 

3 -II 

0-46 


The proportion of protein nitrogen being 2^30, the per- 
centage of assimilable nitrogenous elements is 73’9. 


Jl 

LOO parrs .ii 

111 TOO parts ijf 

In 100 parts of 


pure ash 

dry matter n 

tural substance 

Silica 

4-00 

0-463 

0*069 

Chlorine ... 

5-8.S 

o-68i 

0-102 

Sulphuric acid 

3-70 

0-429 

0-064 

Phosplioiic acid 

4 ' 5 « 

0-521 

0-077 

Lime 

17-30 

2-005 

0-300 

Magnesia ... 

6-58 

0-762 

0-113 

Potash 

35 'o 8 

4*065 

0*606 

Soda 

338 

0-392 

0-058 

Oxitle of iron 

2-12 

0-246 

0-036 

Carbonic acid, &c. ... 

17-46 

2-026 

0-305 


IQO'fX) 

11-590 

1-730 

die nutritive value 

of the 

seeds in the two 

varieties is 


not identical. The green is richer in nitrogenous matter. 
Generally speaking, the consumption is limited, as after 
cooking this seed has a dusty and unap|>etizing flavour, and 
is only used by the lower classes. 

Appended is a table showing the proximate composition 
of these two seeds compared: — • 

r.reui 




(per cent.) 

(per cent.) 

Water 


12-68 

11-63 

Ash 


3‘34 

3*27 

Cellulose 


5-00 

5*05 

Fat 



0*75 

Sugars... 


6-90 

7 So 

Non-nitrogenous matter ... 


52-62 

47*75 

Nitrogenous matter 


i 7 ’o 6 ^; ^ ... 

23*75 



100 00 

100-00 

Nitrogen 


2 ' 73 .:; --• 

3*8 

10 
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Tlie same dilTerence is encountered in the figures given 
by M. Bonaine in his report for 1910. 

The nutritive rnlio is i : 3 6 and 1 : 2 ‘4, and the nutritive 
value 75 and 80 per cent. 

An cxireinelv large proportion of potash and phosphoric 
acid is found in tlie seeds, while most of the magnesia is 
in the husks. 

'riic sale of the seeds or their local consumption com- 
pensates for the elements abstracted, and, like all other 
leguminous plants, “ amberique ” may be turned in green 
when in flower or left for seed, stems and leaves remaining 
on the fields. 


parts nf 
ash 


Silica ... 

Chlorine 
Sulphuric acitl 
Phtisphoric acid 
Lime 
Magnesia 
Potash... 

Soda 

Oxide of iron 
Carbonic acid. iXc. 


pUl'i 

o-i6 
227 
5 ‘07 
28*41; 
4’9S 
8 '35 
42 'So 
4’34 

3'io 


In TOO p.nrls 

o’oo6 

0082 

0-183 

I -024 

0-179 

0- 301 

1- 540 
o’l 18 
0-117 
0-150 


3-600 


The husks are scarcely ever used, and their debris remain 
on the land. Tlie\' might, however, be utilized as an 
absorbent lor certain nutriments, sucli as molasses. We 
append tlieir composition, whii'h rather points to their 
being a coarse food. 


Water 

Ash 

(,'ellulose ... 

Non-nitrogenous matter 
Nilrngenous matter 


1 n TOO parts of 
dried husks 

io- 76 'pcr cent. 

5 -OO . , , 

37*10 'f- ,, 
0-76 ' ,, 
39*26 
7*12 ,, 


Nitre 


100.00 

ri4 per cent. 
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Mineral Composition of the Husks. 



In ioo parts cf 

]n jco parts of 


pure ash 

husks 

Silica 

175 

0-087 

Clilorine ^ 

UO5 

0053 

Sulphuric acid 

0-54 

0*027 

Phosphoric acid 

3'54 

0-177 

Lime 

2 ro7 

i '053 

Magnesia ... 

i6-iS 

0-809 

Potash 

26-35 

1-318 

Soda 

2'04 

0 102 

Oxide of iron 

1-42 

0071 

Carbonic acid, tS:c. 

26-06 

1*303 


100 '00 

5 000 

According to notes sent by our colleague Desruisseaux^ 

a wild variety of Phase 

olus keh'oliis is found in Anjouan 

(Comoro Islands) with flowers similar to those of the Rfhinion 

species. The leaves are smaller, dark green in colour, with a 

partial Iv circular light-coloured stain occupying 

the lower 

third portion, the edges 

undulate; stems villous 

, creeping, 

and climbing; the pod is 

hairy and measures from 6 to 7 cm. ; 

the hairs are upright, and the pod turns blackish 

when ripe. 


[t contains from eight to twelve almost rectangular chestnut- 


coloured seeds, with darker dots and a whitish hilum. 

Desruisseaux thinks this variet\ might serve as a 
cover crop. 

Thanks to M. Desriiiss(XHix, who has kindlv forwarded 
us samples from the Comoros, we have been enabled to 
study the composition of this plant. 

We have obtained about the same results as for those 
grown in Mauritius. 


Stems and Leaves. 

[ii loo parts of Ini^oparisof 


Water 


dry TTiatter 

natural suhsl.nncc 

86*30 

Ash 


I2-o8 

r-65 

Nitrogen ... 


3-04 

0*41 

s mineral composition is 

practically the 

same : — 


In TOO parts 

of Inioopnrtsof 

In 100 parts of 


pure ;ish 

dry matter 

n.ntural suhstanec 

Sulphuric acid 

1*36 

0-164 

0*022 

Phosphoric acid 


0-717 

0*098 

Lime 

17-92 

2-rG5 

0*295 

Magnesia ... 

5*54 

o'66q 

0*091 

Potash 

.35*58 

4-298 

0*587 

Soda 

0-74 

o'oSg 

0-012 

Oxide of iron 

3-82 

0-461 

0 

d 
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PHASEOLUS MUNGO (WOOLLY PYROLUS). 

The Woolly Pyrolus was unknown to the Greeks and 
Romans, for it appears to have been imported from India 
by Arabs, who introduced it into Egypt and Southern 
Europe. 

The fact that these peas are mentioned in a book pub- 
lished at Anvers in 1567, entitled Plantes et Racines,” 
from the pen of a Portuguese doctor, seems to show^ that 
their cultivation in Spain and Portugal has been practised 
for ages past. 

Martens relates having seen them in a corn merchant’s 
shop in Venice, where they were called Fasiolctti del 
India; as a matter of fact, they certainly did not come from 
India, but from Genoa, and had been grow n and obtained in 
that district. This represents M. Denaiffe’s ojhnion, from 
whose book, “ Les Haricots,” we have borrowed the above 
lines. 

Phascolns mungo is a species of bean which re([iiires a 
W7irm climate for its successful develo])ment, and is in all 
probability a native of India. It is an erect plant, from 
50 cm. to I metre in lieight. d'lie !ea\es resemble those ot 
the common bean, and are hairy and wrinkled, d'he 
yellowish-green flowers arise in pairs at the extremity (T 
the common [)eduncle which springs from the leaf axil 
and rises aho\e it. The pods, from b t(^ 8 cm. long, are 
straight, cvlindrical, and terminate in a short point. They 
contain from ten to lift('(*n seeds 5 mm. long anti 4 mm. 
tliick. 

There are a number of varieties in existence, and analyses 
of several are published by Professor Church in the JhiJIctin 
oj the Department of Agricnlfiire of Sydney {AustraJia). 


Circen vnriety 

Vcllow NailfU 

Variegated variety 

Water 

io*S 

11*4 

io*r 

Ash.,. 

4 '4 

3'S 

4*4 

Cellulose 

5 ‘5^ 

4*2 

4-8 

Fat ... 

2*7 

2*0 

2*2 

Non-niirogeiious matter 

54' r 

54’S 

35-8 

Nitrogenous matter 

22*2 

23*8 

22*7 


1000 


100*0 


100*0 
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The nutritive value of these beans is 83 per cent. 

M, Balland shows Uiat mo seeds of the Indian Phaseolus 
miingo weigli 2’65 gr., and lou seeds of (he Cambodian 
variety weigh 4' 90 gr. 

The following figures are taken from M. Balland’s 
work : - 


Water 


Indian 
per cent. 

I0'20 

Cambodian 
per cent. 

I2'00 

Ash 


3-50 

3-55 

Cellulose ... 


5-85 

yio 

Fat 


115 

1-25 

Xon-nitrogenuus mailer 


5709 

56-82 

Xilrogenoiis matter 


22It 

2328 


lOO'OO lOO'OO 


In (he normal stale (his bean contains roi ]jer cent, of 
phosphoric acid. 

In manv districts in Australia it is held in high esteem 
and considered t(» hv a heallhv food. We mav note that the 
ashes of the stems and leaves are sometimes used as a sub- 
stitute for salt in the cooking ot food dishes; al Dinajpur, for 
instance. 

According to .Sir Walter hlliot, Phuscoliis mnngo is one 
of (he most valued h^guniinous plants in India. Sixtv-lwo 
])ods, eai'li containing seven to fourteen seeds, have been 
gathered trom one plant. Pailleux relates, on the aulhoritv 
of Baron von Mueller, that the voung shoots form a delicate 
dish. 

hike all other heguminosm, this liean is sown at the 
commencement ot the wet season. The seeds are dibbled in 
at intervals of 45 cm., or they may hi* broadcasted, but 
the first metlmd is preferable. 

It grows well in practically all soils, provided they are 
not too firm. Whatever the nature of the soil I'ultivatcd, 
it is advisable to prepare it to a certain extent in order to 
facilitate the grow th of the root system, enabling it to pene- 
trate into the subsoil and to protect the plant from drought. 
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Generally speaking, this legume is not eaten by cattle, and 
it is not grown for fodder. 

The Woolly Pyrolus has a wide distribution in India, 
and is eaten by all classes of the inhabitants. 

Appended is a list of analyses made by the Chemist to 
the Indian Government, Dr. W. Leather, and published in 
the Agricultural Ledger:^ 


e, r. MLS<;<>, VAK. kADIATLA, 




Leaves anil 


i.eaves and 


.Average of 

Averajie of 

husks from 


■'ix .satiiples 

froni 

tlireshiny floor 

five samples 

threshing 

floor 

Water ... 


i 5‘38 

IO-3S 

■ 13-30 

Ash 

4*57 

[4-92 

4‘12 

14-29 

Cellulose 

3 -Si 

17-08 

3 ‘So 

18-66 

Fat 

o’93 

1-70 

1*07 

2’52 

Non-nitrogenous 



56-76 

39-67 

matter 

58-29 

38'24 

Nitrogenous matter 

22-43 

12-68 

23-87 

11-56 


100-00 

lOO'OO 

100-00 

lOO'OO 

Nitrogen 

. 3*59 

2-03 

3-82 

I‘S5 

Nitrogen as proteins 

3‘33 

1-79 

3-40 

1-74 


In Anjouan (Comoro Islands) tiie native, in order to grow 
this bean, simply Inirns off the scrub, and after sowing it 
takes no more notice of it till harvest time, two and a half 
months later. It is often cultivated in weeded soil along 
with other crops. \\c owe these notes to the kindness of 
our colleague, Desruisseaux, agricultural engineer in the 
Comoros. 

In Australia, as in India, the harvest takes place two 
and a half to three months after sowing, dhe pods are 
left to drv thoroughly in the sun, and the seeds are then 
easily separated from the husks. 

After the seeds have been gathered the residue may be 
used for straw or be ploughed in ; or still another method is 
to burn it on the land and allow the ash to enrich the soil. 

This bean is not adapted to cold climates and must be 
acclimatized. It withstands drought well. 
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PHASEOLUS 1KAM(ENUS (POIS DU CAP). 

The origin of the Pois du Cap {Phaseolus incwio^7iiis) is 
uncertain, though Bojer thinks it is a native of the Cape 
of Good Hope. 

Cossignv believes that they liave spread from ('ap 
FraiK^ais. They cannot have come from the Cape of Good 
Hope, as the Dutch took Reunion and Mauritius before 
i8u 2. There is more ground for believing that these peas 
are really natives of Madagascar, where large quantities are 
harvested at Cape Tulear. 

It seemed to be thought that old plants produced bitter 
fruit, and Cossignv adds that all the I.eguminosai are 
dangerous as soon as tiiey are bitter. Besides, the fact that 
eases of poisoning were recorded at this ptu'iod seems to 
point to poisonous properties being aitribuied to certain 
Legumino.sau The Pois du Cap (a large bean in :\I;ujriiius) 
is the fruit of a perennial leguminous plant thriving in ])rac- 
tieally all soils, but unable to adapt itst^lf to all ('limates. 
1 he vigorous stems reatT a height of 4 metres and bear a 
large amount ot foliage ; the pods are from o'oS to o' 10 metres 
long and o'024 to ()'()2b metres broad, flat, and ctirvetl like a 
sickle. 

The seetls are from o'()2o to f)'()23 metres long, 0014 to 
o'oi4 metres wude, and n'oo; metres thick. 

Ihis variety is particularly recognizable bv the (mrious 
speckling of its seed, which shows a large red stain extend- 
ing h’om around the urnl)i!i('us over (he .smaller pt)rtion of 
the pea, whilst the other portion is dotted with the same 
colour on a white background. 

It must not be thought, howe\'er, (hat this is the .sole 
variety. MT have seen some in Bourbon and the Comoro 
Islands which were of a totally different appearance. Some 
were completely white with a reddish-brown spot at the 
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umbilicus, while others had the red stain both at the umbilicus- 
and over the whole of the portion opposite. 



[I'/wifl i\v ! \ 

Fig, 20. A plant of l’oi> du Cap ^Yhich lias climbed about 
a banana tree in Anjouan. 

The seeds varv in size according to the varieties. Some 
are only 13 to 15 iniu. broad. 

Wet and damp climates are not at all suited to this bean ; 
it requires a warm elimate, and Avill slunv a remarkable 
development in hot loealities wbieh are not too moist. 
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In Mauritius it dues not grow very easily, and does not 
attain more than a moderate size. It is cultivated a great 
deal in Madagascar, and forms the major portion of the dry 




I 


[Skchh by i\ A. /h'srui.iSt fiK 

Fig. fruitii of Pois du Cap {P/iasealus iiuiwa'JiHk); 

white variety. 


legumes (^\[)()rled. d'he following are 
beans gathered around Tuhoar : — 

the export figures for 

Year 

WOshl in t'.ns 

Value 

1901 

7 JO 


1502 

1,684 

14,990 

1903 

1,144 

11,271 

1904 

930 

9,928 

1905 

0441 

19,110 


It is largely grown and used in Reunion. 
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Its composition is as follows : — 


Water 

i6‘or per cent. 

Ash 

3'6o 

Cellulose... 

470 » 

Fat 

1-42 „ 

Sugars 

620 ,, 

Non-iiitrogenous matter 

50-07 „ 

Nitrogenous matter 

1 8 -00 , , 


100 ’00 

This Pois dll (.'np is usually f 

mown only as a food .seed. 

it shows, however, as a forage and rotation crop, considerable 

similaritv with Pha^^colus Jiuuitu. 

S'. It covers the soil well, 

spreads widclv, ami gives a 

highlv compact mass of 


vegetation. 

'riie cjualitv of the fntlder for an ecjual amount of dry 
matter differs little from that of the Hen oral bean. The follow- 
ing analysis, pul)lished by Boname in 1897, was made 
from stems in full growl h, willi their tissues turgid with 
water. 


Water , 


In TOO parts of 
leaves 

8476 

In 100 pans 
of seeds 
13-92 

Asl\ 


1-48 

5-16 

Cellulose 


4-10 

375 

Fat 


o-6i 

I'OO 

Non-nitrogenoiis miiUer ... 


5-86 

57‘24 

Nitrogenous matter 


319 

18-93 


100 '00 [OO'OO 


This legume is a very suitable one for growing as a pure 
crop, and would vield a fairly large amount of vegetable 
matter which, when ploughed in, would mean a high pro- 
portion of oiganic matter incorporated with the soil. 

PHASEOLUS LIjXATUS (\AUA BEAN). 

Phascolus lunatus was discovered in i 779 ’ classed 

by de Candolle as a native of Bengal. Known as the 
d’Acherv pea, it is also called Burmah pea, '' pois 
amer,” &c. 

The latter appellation would appear to be the best, as it 
naturally conveys its unsuitability as a food. When planters 
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in Mauritius gave it the name of tlie crAchcry pea they were 
ignorant of the fact that in Bourbon there was an edible pea 
of the same variety called d’Achery, but of a totally dihcrent 
colour, the bitter pea being reddish purple, whilst the 
d’Acherv pea is white. It is certain that not a few varieties 
exist \vliicii have been modified and improved by cultivation, 
and it is impossible to classify them as good or bad accord- 
ing to their colour; generall) speaking, however, those which 
are reddish purple in colour or show veining on a red ground 
are doubtful. 

Cossigny, who was the tirsi, in his “ Traile d’aineliora- 
tion des Colonies,” to treat of our Leguminosae, has been 
the unwitting cause of this cfui fusion. When lie spoke of 
the d’Achery pea he ccTtainlv meant the one which is culti- 
vated and eaten in Ihmrbon, whiidi was introduced into 
Mauritius by a member of the crAclnn-y family, settlers wlio 
still inhabit Reunion, 

I'he same writer, in the treatise numiiuned above, makes 
no mention of its origin, nor oi tln^ dale wlien d’Achery 
introduced it ; but he does not speak of the peas having 
poisonous pnijierties. which tends (0 show that tlie peas 
known at Mauritius as d’Acherv jieas are not identical with 
those introduced bv this settler. As a matter of fact, (hev are 
absohitelv distinct from those known and eaten in Ixeiinion. 

Peas called ” Pois de Chine ” (Cliina peas) were fornierh' 
found in Mauritius, which, in Bourbon, \\(ue known as 
” Pois d’Achery rouges.” According to Cossignv, the 
latter w'ere thought to be considerably inferior to the white. 
Thf^se plants, like those r)f the present dav, were ptwennial, 
lived for several vears, and spread considerably. 

The d’Achery yjea is described by M. Jacob de Cordemoy 
(“Flora of Reunion”) as follows: “The tuberous root is 
perennial. In the wild state this bean bears dark violet- 
coloured seeds, almost polyhedrous in shape, and exceed- 
ingly poisonous; it is then called ^ Pois amer ’ (bitter pea). 
Under the influence of cultivation the form and colour of 
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the seeds are modified. They become more compressed, 
yellowish, marked with violet streaks and stains, and are then 
only rarely poisonous. Tliis form is commonly known as 
" Pois d’Achery.’ A more prolonged cultivation under the 
best conditions leads to a new variation. The seeds, increas- 
ing in size, become still further flattened, and their cofour 
approaches more and more to the pure white. They are 
then called ' Pois doux, ' Pois d’Adam ’ sweet pea, Adam 
pea), and being now harmless may be eaten without 
any fear; moreover, they have an agreeable flavour. This 
plant is a native of Bengal. Cultivated for a considerable 
time past in Reunion, where it was greatly valued as a 
restorative crop for soils sown with canes, it has been re- 
placed by other Legiiminosae on account of the frequent cases 
of poisoning for which it has been responsible. Even to- 
day it is sometimes the cause of mishaps. The chemist 
Alarcadieu, who was formerly employed to analyse these 
seeds, writes of having found prussic acid present.” 

Phascolus liinatus is a very popular rotation legume. It 
is perennial and resows itself natural Iv by means of the 
.seeds falling on the soil, which remains covered for several 
years (seven-year pea) with a thick laver of verdure. When 
sown at the commencement of the rains it soon covers the 
ground with a luxuriant vegetation. This vegetation is only 
continuous in localities where drought is not too prolonged. 
Along the littoral, where the vegetation onlv recovers with 
the advent of the first rains, its appearance is sporadic. 

The Lima bean is a most \'aluable plant for restoring 
soil fertility, t hroughout the whole of its period of growth 
it sheds numerous leaves which decay and enrich the soil, 
so that when, after the soil has been occupied by this crop 
for one or more years, this sum of organic matters is 
ploughed under, a good manuring is effected. The sub- 
sequent crops are always superior when the soil has been 
prepared in this way. 

The Lima bean is very largely employed as a cover 
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crop, for, up to the present, it and Miicuna iUilis had been,, 
one may say, the only plants used for this purpose; however,, 
after experiments with Vigna Caljang preference must be 
given to this latter. The same result is obtained in a much 
shorter space of time, and the land does not remain unprr^- 
duclive. We shall see later what comparisons can be made 
l-)etween these two Leguininosa\ 


I \ 



I IG. 22. -Leaf from a variety of Phaseolus Innatxs. Quarter natural 
size. Anjouan (Comoros). 


In 1898-99 M. Bonanie investigated the composition of 
the seeds and leaves of the Lima bean. They have a 
value equal to that of other Lcgiiminoste, but must .still be 
regarded with suspicion owing to the presence of prussic 
acid, which occurs in every portion of the plant. 



rilASl'OLUS T.UN'ATUS 

(lima 

1.^9 


Ripe seeds 

.eaves and stems 

Water ... 

1170 

78-00 

Ash 

.V70 

1-68 

Cellulose 

6-25 

4 '80 

Fat 

0-94 

o’55 

Non-nitrogenous matter ... 

5:i‘29 

io'8i 

Nitrogenous matter 

24-12 

4'i6 


100 -00 

100-00 

Nitrogen 

3*86 

0-66 


'fhe percentage composition of the ash demonstrates the- 
presence of high proportions of potash and phosphoric acid 
in tlie seeds, and of potash and lime in the stems and leaves, 
the proportions of magnesia remaining almost the same in 
both cases. 


Ix loo j-Anrs Ix loo pakts In loo parts 

OF ASH OF GKKI'IN MA TTEU OK DRV MA ITKR 



Seeds t.taves 

Seeds 

Le.ives 

Seeds 

Leaves 

Silica ... 

2-27 10-00 

0-084 

0'r68 

0-095 

0-762 

Chlorine 

■■■ 4’34 370 

o'i6i 

0-062 

0-182 

0-282 

Sulphuric acid ... 

I -28 1-58 

0-047 

0*026 

0-053 

0120 

Phosphoric acid 

... 24-36 6'iq 

0-901 

0-104 

I -023 

0-472 

Lime ... 

... 2-47 23-30 

o'ogi 

0-392 

0-104 

1 *775 

Magnesia 

7-58 6'So 

0-281 

O’l [4 

0-318 

0-518. 

Potash 

... 49-36 27-68 

I -826 

0-465 

2-073 

2-109 

Soda ... 

... 2'92 1-90 

0-108 

0032 

0-123 

o*J 45 

Oxide of iron ... 

... 0-74 3'03 

0027 

0-051 

0-031 

0-236 

Carbonic acid, kc. 

... 4-68 15-82 

0-174 

o “266 

0-198 

I '201 


lOO’OO 10000 

3700 

1 ‘680 

4 -200 

7-620. 

Nitrogen 

... — — 

3-«6 

0-66 

4*37 

3-03 

The whole pod contains : — 







I.N lOA !• 

\RTS OK FULL POD.S 



Husks 


Seeds 


Whole 

pods 

Water ... 

4-30 


8-38 


1 2 -68 

Ash 

no 


2-20 


3*30 

Cellulo.se 

14*91 


3‘25 


18*16 

Fat 

0-29 


^'23 


[*52 

Non-nitrogenous matter 

15‘47 


36*25 


5172 

Nitrogenous matter 

0-93 


I [ '69 


12-62 


37 '00 


63 -00 


lOO'OO. 

Nitrogen 

0144 


1-87 


2-014 

We will waste 

no time in investigating llie nutritive 

value 

of this pea, as, ri 

^htly or wrongly 

it is scarcely 

ever used in. 


view of the mishaps recorded. 

We have examined the mineral composition of the husks, 


which is always interesting knowledge, and, further, informs. 
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LIS as to the abstraction of mineral elements from the soil, 
'riiese elements are returned to the soil by ploughing under 
the stems and leaves remaining on the fields, whilst the pods 
.are gathered merely for reproductive purposes. 



In 100 parts 

In too part.s 

In 100 parts 


of a>li 

of dry matter 

of husks 

Silica 

6 -So 

0’227 

0 ’ 20 I 

Chlorine ... 

o’6i 

0-020 

0018 

Siilphurir, acid 

I 55 

0-052 

0-045 

Phosphoric acid 

624 

0’208 

0-184 

Lime 

16-65 

0-556 

0-492 

Magnesia... 

7 ' 4 i 

0-247 

0-219 

Potash 

32-37 

I'oSi 

0-958 

.Soda 

2-46 

0-082 

0073 

Oxide of iron 

4'44 

0-148 

0-131 

Carbonic acid, &c.... 

21-47 

0-719 

0-639 


100-00 

3-340 

2-960 


Other samples from our experimental fields have been 
analysed with the following results: — 


STr:Ms AXD Leaves. 



In 100 pans of 

In ion parts of 


dry matter 

green matter 

Water ... 

— 

78-80 

Ash 

7 ' 5 o 

1-59 

Cellulose 

44-07 

9-34 

Fat 

2-57 

o ‘54 

Sugar.s... 

5-60 

0-76 

Non-nitrogeiums mailer ... 

50-50 

6-48 

Nitrogenous matter 

11-76 

2 '49 


1 00 ‘00 

lOOOO 

Nitrogen 

1-88 

0-40 


Generally speaking, the pods have a proportion of 63 per 
.cent, of seeds and 37 per cent, of husks; a full pod weighs 
on an average 3 grm., and a seed 0*390 grm. 

The husks form a coarse and rather poor food, their 
composition being as follows : — 


Water ... 

Ash 

Cellulose 

Fat 

Non-nitroyenous matter 
Nitrogenous matter 


In ICO par!s of 
green matter 

1 1 62 
2 96 
40 30 
07S 
4r84 
2-50 


III ICO parts of 
dry matter 


3*34 

45-59 

0-88 

47 '44 

275 


‘Nitrogui 


100 ’00 

0’39 


lOO’OO 

0'44 
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Taken as fodder the stems and leaves of the Lima 
bean have a nutritive value as high as (hat of the other 
Leguminosie, and it is unfortunate that tiiey should be totally 
barred as a food for stock. 

'J'lie mineral analysis gives, near enough, the same figures 


those previously 

quoted from Ai 

Bo name 

s trials. 


In 100 pans 

In loo]);^r!s 

Iti 100 part 


of ash 

'/( dry matto-r 

natural suhst 

Silica 

4-95 

o' 37 i 

0078 

Chlorine . , . 

3-95 

0-296 

0063 

.Sulphuric acid 

352 

0*264 

0*056 

Phosphoric acid 

6-52 

0-489 

0*103 

rdme 

21*38 

r ‘603 

o-3}0 

Magnesia ... 

iO'25 

0-778 

0*163 

Potash 

27-98 

2-098 

0*445 

Soda 

0-85 

0-063 

0*013 

O.xide of iron 

3*10 

0-232 

004^; 

Carlxiiuc acid, ifcc. . 

17-50 

I -306 

0*280 


ICU’OO 

7*500 

1-590 


Idle Lima bean is a legume to be grown as a pure crop; 
it is not adapted to cultivation as an inter-crop with canes, its 
stems spreading too far and its growth being too tufted, 
'rile crop is sown at the beginning of the wet season; the 
seeds should be sown in groups o'66 metres apart, with two 
or three seeds in each group. The three plants should be 
left in order that the ground may be covered more rapidly. 

Th(‘ plant needs no further attention once it is strong 
enough to resist the weeds; conseejuenilv, care should be 
taken to keep the plantation clean. 

If the plant is only to stand for one year the peas are 
ploughed in at florescence, he,, when their development and 
assimilation have reached their maximum. 

The sum of organic mailers may be considerable, and 
depends on the conditions of climate and growth. With the 
yield of green matter var\'ing from lo to 15 tons to the 
arpent, the amount of organic matters will be from 2 to 3 tons 
for the .same area. 

When, as in some cases, the crop stands for two or three 


II 
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^ \, 



Sketch iy l\ l)csru!ssca!i.v.\ 

l-'ic. 23. -Phaseolits lunatus (Lima Bean), a, flower, natural size 
b, seeds of several varieties, natural size; c, leaf and inflorescence 
half natural size. 
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years, tiiese organic matters accumu/ate on the ground every 
year and form humus; conditions then being especially 
favourable, the subsecjticiK crops are more productive. 


PllASEOLUS SEMIEKECTUS, 


In the “ Report on Agricultural Work ” from 1896 to 1902 
for British Guiana, we see that attention is paid to this legume 
which is of common occurrence in that countrv in abandoned 


fields and in pastures, so long as it has not been (jbl iterated 
by other plants. An inspection of its routs has shown that it 
possesses nodules in a much higher proportion than anv 
other variet}' of cow peas. On account of its vegetation, 
and more especially owing U) the w()()d\’ nature of its stems, 
it is not very well adapted to ploughing under, whereas the 
cow pea is pariictilarlv useful in this respect. 

Its composition shows it to h(‘ a highlv nutritive plant, 
and it is a favourite with cattle. It is us<'d in preference to 
otlter plants for feeding milch cows, fn plantations, where 
it grows practically wild without special cultivation, it has 
been shown to give (wo ('rops a year with a yield of 64 tons 
of green forage to tlie hectare. 


Ihe following figures have been obtained from analvses 
of seeds and of the green plant : — 


Water ... 

Fat 

AltniiTiinokls (a) 
Amides {/>) 
Saccharose 
Glucose 
Gums, Ac. 

Starch ... 

Dit^estible cellulo.se 

Wiwd 

Ash 


Plyiil 
per ceiii. 

7878 
O’ 52 

i-i8 

1-25 

o;';6 

,VOi 

777 

6*27 

0-86 


See.ls 
per rent. 

9-92 

2'0O 

ifi-85 

5'o8 

10- 96 

2*94 

0-70 

^743 

19-44 

11- 32 
3’36 


(fl) Containing nitrogen 
(<^) Containing nitrogen 


loo’oo roooo 

0-189 ... 2-70 

0-200 ... o-8i 
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PHASEOLUS VULGARIS (FRENCH BEAN) 


PHASEOLVS VULGARIS (COMMON KIDNEY 

BEAN, FRENCH BEAN, HARICOT BEAN). 

This bean {Phaseolus indgaris) is a plant which for a 
long time was thought to be a native ui India, but to which 
we now, following dc Candolle, attiibiile an American 
origin. 

Tile word Idiaseolus comes from PJulscUis, the name 
assigned hy Virgil to several legumes, which is derived in 
its turn from the Greek PliasGos, a barque, an allusion to 
the shape of the pods. 

In the Journal dc Bolaniqiic ior 1897, M. I'aK Ihinnet 
tells us no seed of the bean has ever been found among the 
lake dwellings or in Egyptian excavations, or among the 
ruins of Greek and Roman cities; further, this plant is 
neither mentioned in the Bible nor in the Talmud; we must 
go back to the Greek authors of the post- Homeric period 
ill order to find, under the name of Dolichos Phaseolos, 
mention of a member of the Leguminosm whose identity Avith 
our runner bean it has lieen endeavoured to establish. But 
the texts which the majority of authors have used to describe 
this species indicate other Leguminosa*. 

The bean appears to have been imported into Spain and 
Flanders from America. Apparently it was only imported 
into England towards the vear 1594. 

The kidney bean {Phaseolus vulgaris) is cultivated ex- 
tensiA'ely in every country of the world. Manifold varieties 
are in existence, and (heir number is iniTeased every year. 

Beans are annual plants; they mav lie sown throughout 
the year in any locality which is free from the fly 
Phascoli. They are divided into dwarf beans and runner 
beans according to their mode of growth. 

The flowers are gathered in clusters of tAvo to eight, 
borne on a more or less lengthy peduncle springing from 
the axil of a leaf. These floAvers are Avhite, pink, lilac, 
more or less pale, rarely violet or rose carmine. 

The fruit is a pod which is composed of seeds and husk. 
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It is pendent, varies in shape and length, and encloses 
several seeds separated by the projection of cellular 
parenchyma. According to the variety the husks remain 
green or turn yellow on ripening, with the exception of those 
with violet husks ; the seeds, like the husks, vary consider- 
ably in colour, shape, and dimensions, and it is these 
different characters Avhich determine the races. 

With few exceptions nearly all beans thrive well in 
warm countries, but there are several well acclimatized 
varieties which give particularly good results. 

A number have been tried in Mauritius, the best acclima- 
tized btung apparently the red bean of Rodrigues Island and 
the black bean from France. 

As to when it was introduced into Mauritius no informa- 
tion is forthcoming. Cossigny tells us of beans which were 
cultivated in the Eastern colonies. We may surmise that 
this plant was introduced into India from America at some 
fairly remote period, reaching us as soon as intercourse with 
these countries became more frequent. 

The Rodrigues bean is a dwarf varictv which may be 
grown the whole vear round. At the same time there are 
chances of its failure during several months of the year, in 
consequence of the attacks of the flv 

The best season for sowing is March- April, but in 
districts where the flv occurs it is October to November, at 
the beginning of the rains. Failing a cvclone, the bean 
will develop stronglv and the vield will be more or less 
prolific according to the conditions of cultivation. A good 
manuring will be useful and will ensure a good crop. 

The Rodrigues bean is usually grown to be picked ripe, 
or eaten without the husk, whilst the black, which is a trail- 
ing variety, yields pods that mav be eaten green. 

This dwarf variety would be particularly Avell suited to 
cultivation as an inter-crop with canes. It might be sown 
in three rows, and the seed crop could be taken three and a 
half to four months later. 
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When the bean is husked while full of water it gives a 
proportion of 50 to 60 per cent, of seeds; whereas, once they 
are dry the husks are only in a proportion of 8 to 9 per cent, 
M. Balland, in “ Les Aliments,” confirms these figures, 
and gives the average of seeds in the completely dry pods to 
be 91 to 92 per cent. 

Their weights vary between fairly wide limits according 
ro the variety. 


AvEKAGK WKIUHT OF 100 SEKOS 





KraTine 

French colonies 

Foreign couiUries 

grammes 

grammes 

grammes 

23-8 

ir8 

20‘0 

30 ' 5 

ig'2 

270 

4ro 

25-3 

367 

5 i '5 

37-6 

44-1 

6 i'o 

43-9 

48-8 

78-0 

52-0 

— 

82-0 

625 

— 

987 

76-4 


126-8 

86-9 


134-6 

134-0 

— 

The following 

are the limits of 

composition that may 


occur between numerous varieties of beans ; — 



Aliniiriuiii 

Maxiiiiiiin 


per cent. 

ptr cent. 

Water ... 

8-50 

20-40 

Ash 

2'20 

5-65 

Cellulose 

1-95 

6-00 

Fat _ 

0-48 

2-46 

Nnn-nitrogenous matter ... 

52-04 

63-23 

Nilrogenons matter 

1 3 '80 

26-46 

The average is : — 

Water 


13-00 per cent. 

Ash 


3’50 

Ollulose... 


2-85 „ 

Fat ^ 


1-52 

Non-nltrogenous matter 


59-1.5 

Nitrogenous matter 


19-98 

The bean in the green 

State contains 

1 00 ’00 

Water 


92 -CO per cent. 

Ash 


0-82 ,, 

Cellulose... 


0-74 

Fat 


0*28 ,, 

Non^nitrogenous matter 


4-17 

Nitrogenous matter 


I ‘99 


These analyses are taken from M. Balland’s work. 
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The embryos are very rich in nitrogenous matter, the 
proportion being as high as 44'5 per cent. 

The composition of the husks is very ^■a^iabIe, and gives 
limits of 4*1 to 17 '8 per cent, for nitrogenous matter; 
similarly, the differences as regards cellulose are sufficiently 
large in the different varieties. 



Per cent. 

Per cent. 

Per Cbiil, 

Water 

12*00 

9-90 

10*20 

Ash 

7-70 

5*co 

3*30 

Cellulose 

11-50 

59-20 

39*50 

Fat ^ 

1*45 

1-40 

0-25 

Non-nitrogenous matter 

49*55 

18-67 

42-65 

Nitrogenous matter 

I 7 ' 8 o 

.5-83 

4'10 


1 00 -00 

lOO'OO 

100*00 

The composition of the 

seeds is 

as follows : — 


Water 


id'So per cent. 


Ash 


3*50 


Cellulose 


2-50 


Fat 


r6o ,, 


Non-nitrogenous matter 


33*10 


Nitrogenous matter 


44*50 



100-00 


All beans, from whatever country, have a nearly identical 
nutritive \'alue. The^■ are a most valual^le food, eaten in the 
form of meal or of drv seeds. 

The proportions of phosphorus and sulphur contained in 
these seeds differ according to the variety ; we express them in 
phosphoric and sulphuric acid. 


Madagascar ... 

Mayotte 

New Caledonia 

Reunion 

Sudan 

Eiirmah 


l'hosi)lioric auitl 
p-r cent. 

0- Sl 

1- 36 
I '47 
I -16 
o'SS 
ro7 


Sulpliuric acid 
per cent. 


0'550 

0*333 


ddiese are for peas in the dry state. 

After numerous experiments, M. Balland concludes that 
phosphoric acid in beans may amount to 1*35 per cent, in the 
normal state and 1*65 per cent, in the dry state, and sulphuric 
acid to 0*55 ])er cent., as in beans from Mayotte. 
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In Mauritius and Reunion the bean, together with the 
cow pea, amberique, are attacked by a small fly 

{Agromyca phase oil), which is the cause of tliis crop only 
being grown at certain periods of the year. 

This insect has been known in Reunion for a very long 
while, as is shown by a note of Joseph Hubert’s, dated 
March 12th, t8oo, and published by ]\I. Boname in his 
annual report for 1906-07 : — 

I fear the insects, and 1 am going to begin observing 
them, for a number of observations have already proved 
to me that what is attributed here to i^henomena of growl li, 
to the varving success of different plants in wintci’ or in 
summer, in localities drv or wet, in the highlandsor lowlands, 
is in reality the work of insects. In December, the month, as 
regards temperature, furthest removed from Julv, when beans 
are usually planted, I haA-e seen magnificent beans which, 
more often than not, perish after flowering. \Try well, if 
such is the case, observe the stalk of the plant ; you Avill 
find it full of cracks, and looking closer vou will further 
see some grubs, small chrysalids whence emerge small black 
flies. Taking the stem of a bean before the flies had flown 
aAvay, 1 saw eleven at once.^’ 

The above note was tran.smitted to M. Boname by my 
friend, M. A. de VillHe. 

Tliis little black fly lays its eggs upon the epidermis of 
the plant as soon as the bean shoAvs tw'O leaA’es; the lai'A'a 
detaches the epidermis in Avhich it lives and makes descend- 
ing galleries. When the number of lar\nm harboured by 
the plant is not a large one it protects itself by means of 
nodular galls, which enable it to withstand the insect’s 
attack; but the yield is diminished notwithstanding. 

The existence of this insect has been recorded in AirstraHa 
tOAvarcls 1898, and it has had to be contended Avith in that 
country. Its habits vary in the different countries of its 
occurrence, and even in different districts in the same country. 
In Mauritius, Avhere it is found throughout, its omirrence is 
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particularly local, and during a few months of the year it 
partially disappears. This is the only period when it is per- 
missible to sow Leguminoste, f.c., in the month of October. 
At the same time, we have l\ad occasion to notice that its 
attacks are less prolonged in certain years. For instance, in 
August, 1909, we sowed some beans which did remarkably 
well. 

Although, at Reduir, the most favourable months for the 
cultivation of the bean are October to November, the period 
differs in other localities, not even being the same in 
Reunion. 

Numerous remedies have been attempted : sprinkling with 
soot, tobacco extract, and aqueous petroleum emulsions. Not 
one of these means has either been a preventive or a cure. 

The only remedy, by no means an efficacious one, but 
which tends to check tlie spreading of these diptera, is that 
of pulling up the plants attacked and of burning them as they 
shrivel and turn yellow. 


PHASEOLUS DERASUS. 

A bean which is a native of Brazil, commonly sold in 
the state of husked seeds in the vegetable markets of Rio de 
Janeiro. 

Flowers of a greenish white, small, and disposed in 
pedunculate clusters springing from the axils of the leaves. 
.Seeds black with a white hilum. 


PHASEOLUS MULTIFLOR US. 

This is a climbing plant of .South American origin; it is 
from 3 to 5 metres high and slightly pubescent. The flowers 
occur in long clusters of fifteen to thirty, united in pairs, and 
blooming consecutively. 'I'liey are white, red, or of two 
colours according to the variety. The pods number from 
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three to live in each cluster; tliey are green, ohlong, from 
i8 to 20 cm. long, wrinkled, and show warlv lines arranged 
like the hbres in parchment. 

FHASEOLUS SPlJAiRICUS SULFUREIJS, 

Piiaseolus sphcericus var. sulfureiis is a yellow bean from 
Cliina. It has a \vide distribution, and is held in considerable 
esteem. It is recorded and described in the oldest treatises, 
such as that of Martens. It is easily identified by the fine 
sulpluir yellow or stra^^■ colour of its seeds, wliich are ovoid 
or almost spherical in shape. 

M. Denaiffe gives the following description : A tufted, 
fairly ramose plant, scarcely exceeding ogy metres in height, 
foliage moderate, pure green, leallets almost as broad as 
long. Musks green, acquiring a vellow tint at maturitx'; 
contain five to six seeds, sulphur vellow in colour, with a 
more or less distinetiv marked bluish ring around the 
umbilicus; these pods are slightlv flattened, and either 
straight or slightlv ('iir\'ed. 
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Plant with somewhat slender stems: flowers insigniheant, 
yellowish, the standartl and wings more or less twisted; pods 
cylindrical, enclosing seeds greenish-A’ellow in colour veined 
with black. 

I his l)ean is largely ('ultivaled in India; the seed is verv 
small, for loo of them onlv weigh rgbgrm. 

The composition is as follows: — 


Water 

Ash 

C»)ulo‘e 

Fat 

Non-nitro^enfuis matter 
Nitrogenrms matter 


I r '20 per cent. 

"775 M 
c'59 
49'44 
^4'S2 


lOO'OO 
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PSOPHOCARPUS TETRAGOROLOBIJS 
(POIS CARRE). 

This legume, which on account of its quadrangular pods 
is commonly known as tlie “ Pois carrc,’’ twining herb, 
cultivated in gardens and rarely semi-wild. Several varieties 
are found, among others one with ivory white flowers and 
another with bluish flowers, wLtli the posterior portion of 
the standard cream. 

According to Sagot, this legume is a native of Southern 
Asia; but Mr. Burkill, Reporter on Economic Products,” 
of Calcutta, believes Psophocurpiis: to be a native of 
Madagascar. 

In a special letter addressed to us in March, 1911, Mr. 
Burkill wrote as follows: — 

“In spile of wdiat Sagot tidnks, 1 do not believe 
Psophocarpus tclnt^^onolohus to be an Indian plant. Its 
native country would probably be ^Madagascar, and it is 
possible that a tuberculate variety has been found in the 
Malay Archipelago; but India has certainly received the 
Pois carrc from elsewhere.” 

Attempts have been made to prove from Graham’s 
catalogue that the Pois carre is a native of Mauritius. This 
is a mistake, for Burkill, commenting on Graham’s phrase, 
“a native of Mauritius,” says : “ It is impossible to be sure 
whether Graham knew wuili an\' certaint\ that this plant 
came from Mauritius.” 

Burkill, who believes that our species comes from 
Madagascar and the one with tubercles from the Malay 
Archipelago, adds, in his pamphlet on “Goa Beans”: 
” Anyone mav hold the ojjinion that the Psophocarpus came 
to Mauritius or to Rodrigues from the Malay Archipelago, 
or to the Malay , .Archipelago from Mauritius or from 
Rodrigues, One point alone is clear, and that is that 
Rsophocarpus paliistris is more than probably of African 
origin, and if this latter is a native of Africa or of 
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Madagascar, it is fairly likely that the species ietragono- 
lobiis, which closely resembles it, is of the same origin.” 

The fact is that the point is far from being settled. What 
is certain is that the species palustris grows wild in the 
Comoros and Madagascar. 

'fhe variety grown in Mauritius has no tubercles: these 
are simply swellings of the roots where starch is stored up 
and which increase in size as the plant grows older. They 
form reserves on which the plant draws the following year, 
during its early growth. These reserves disappear, and the 
plant gives off other roots wliich nourish it and which act as 
new reserves when growth is finished. 

In a trial we made on plants after two vears’ growth we 
obtained the following results : — 

Roots taken from four plants gave the following 
weights : — 

1 717 Sr- 

2 592 M 

3 5^0 M 

4 785 „ 

d hese roots, after the adherent earth had been removed 
by washing, yielded a proportion of 30' 8 per cent, of outer 
layers (''skins”) id to 2 mm. thick. 

In the decorticated root a content of 15*8 per cent, of 
starch was found, w'hich in terms of the whole root does not 
amount to more than lo’g per cent. 

1 he proximate composition of tlie decorticated roots was 


as fol low’s ; — 




I n TOO pnt ts of 

In 100 jurts of 


dry nutter 

nxjls 

Water 

— 

7540 

Ash 

3'56 

0-87 

Cellulose 

5-95 

1-56 

Fat 

2 -as 

0-58 

Sugars 

23-3^ 

S'75 

Non-nitrogenous matter 

S 3 ' 29 

1303 

Nitrogenous matter ... 

n'44 

2-8r 


lOO'OO 

1 00 ‘00 

Nitrogen 

1-84 

0-45 

These roots have a 

fairly agreeable flavou 

r when boiled, 

and might be used as food if they could 

be thoroughly 
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cooked . Unfortunately, they never can be, and their 
relative toughness renders them inferior. 

In his pamphiet on “ Goa l^eatis,” Air. Burkill gives an 
analysis of tubercles gathered and dried 

Waier ... ... ... . - 9*05 percent. 

Fat ... .- ■ • »> 

Albuminoids ... . 24'62 ,, 

(Carbohydrates ... ■ S^‘^7 i> 

Cellulose ... ... ... ... >> 

A.sb ... ... 3'90 

100-00 

The carbohydrates are ciiielly starch and sugar. 

VVe are iinalde to give any further particulars about these 
tubercles, wliich are derived from a special variety and 
consumed in India. 

Seeds received from Cnleiitin and sown at R(kluit gave 
|)lnnts of fine growtii. A\h' have noticed swellings which, 
in the variety with ivory while. Howers, were of similar form 
to those of the varietv with Idiie flowers. 

The mineral composition of the roots re.sembles that of 
the .seed, with the diffeienct' that the projciortion of magnesia 
is higher in the ront, whilst ihe phosphoric acid content is 
greater in the seed. 



In ic<> pru ts of 

III 11.10 patl-i of 

111 leo pan 


pure asli 

dry mrutrr 

decoi tiirated 

Silica 

1-04 

0-037 

0-009 

Chlorine ... 

t’98 

^ 0-070 

o'ory 

Sulphuric acid 

4-32 

‘ 0-154 

0-037 

Phosphoric acid 

18-91 

0-673 

0*164 

Lime 

9-12 

0-525 

0079 

Magnesia ... 

I 9 'i 5 

0-682 

0-166 

Potash 

32-15 

1-144 

0-280 

Soda 

ri6 

0-041 

... O'OIO 

Oxide of iron 

1-48 

0-052 

0-013 

Carbonic acid, &c. ... 

lo'bg 

0 - 3^2 

0-095 


roo ’00 

3 ' 5 ^^o 

0-S70 


The cortical parenchvmn is richer in nitrogtni, and the 
proportions of magnesia and phosphoric acid are smaller. 

In lOO part.s of In 100 p.ails o( 

cir}’ m.'ittcr natural subslan- :c 

Water ... ,,, ... ,,, — 81*50 

Ash ... ,,, ... 8-94 ... 1-65 

Nitrogen ... ... ... 3-55 0’66 
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The mineral content, is as follows : — 


Silica 
Chlorine 
Snlphuric aci(i 
Phosphoric acid 
Lime 

Magnesia ... 

Potash 

Soda 

Oxide of iron 
Carbonic acid, &c. 


Ill 100 parts of 
|Hire ash 

4 '94 
7'21 
7-21 
13-83 
1 [ ’65 
5 '56 

3471 

067 

7-80 

642 

100 '00 


111 700 parts of 
dry matter 

0-442 

0-644 

0- 644 

1- 236 
1*041 

0-497 

3-103 

0060 

0-697 

0-576 

8-940 


■In ICO parts of 
natural substance 
O'oSl 
0-119 
0*119 
0*228 
0 -rQ 2 
0-092 
o ’373 
0*011 
0-128 
0-107 

1*650 




[f’/wto In' 

Fig. 2O. -I, (liy pods of Psophocarpus tctrngonolobus (Pois carre) ; 
2, dry pods oi P. palnstris. 


In terms of the whole root these figures arc : — 


Silica 

Chlotinc ... 
Sulphuric acid 
Phosphoric acid 
Lime 

Magnesia ,, 

Potash 

Soda 

Oxide of iron 
Carbonic acid, Sic. 


Knots 

60 tier i;eul, 

Outer luycr.s of nigts 
per nun. 

Total 

0006 

0-025 

0031 

001 I 

0-037 

0-048 

0-025 

0-037 

0-062 

0-1 13 

0-071 

0*184 

0-054 

0-059 

0*113 

o’l 14 

0*028 

0*142 

0-193 

0-177 

0*370 

0-007 

0'004 

001 1 

0-C09 

0039 

0-048 

0-068 

0033 

O'lOI 

o-6oo 

o*5to 

I-I 10 


l\SOPHOCARPUS TETRAGONOLOIIUS (POIS CARREj i;; 

]he Pois Carre, like all Leguminosa:, is sown at the 
beginning of the rains. It requires props for its best 
development, and gives pods of more or less fine quality 
according to the conditions of growth. These pods, quad- 
rangular and winged, when cooked and eaten before maturity 
make a delicate dish rclislied by all. 

They should be eaten when their development is half 
completed, and may he used in place of peas with advantage. 
I hey are usually picked when measuring 12 to 15 cm. Their 
composition is appended; — 


Water 

Ash 

Cellulose ... 

Fat 

Sugars 

Noti-nitrogenous matter 
Nitrogenou.? matter 


Nitrogen 


n lOQ pans of 

III joo parts of 

dry mauer 

unripo pods 


92-20 

6-27 

0'49 

21-78 

1-70 

4-25 

0-.33 

TQ’Sr 

1-55 

21-52 

1-67 

26'37 

2 06 

IOC - -00 

I CO -CO 

4-22 

0’33 


Tile lui-sked statds are also edible. Once drv lliey cook 
with difficulty. 1'he dry pods contain 50 per cent, of seeds 
very rich in nitrogenous substances, which are almost entirely 
digestible; prohnn nitrogen representing qb'q per t'ent. of 
the total nitrogen. 


Water 

Ash 

Cellulose ... 

Fat 

Sugat.s 

N-m-iaitrogenou.s matter 
Nitrogenous matter 


It) 100 pm ts of 
seed 

14- 90 

3-50 

Q'40 

15- 15 

7-80 

19-50 

29-75 


1 00 '00 


In rco ))art!= of 
polls 

i4'io 
5-98 
39 15 
0-50 
065 

33-12 

9*50 


I OO’OO 


In another trial made at the Agronomic Station the pro- 
portion of seeds per cent, of full pods was the same; analyses 
were made of the ash of holli .seeds and pods. 

12 
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Water 

Ash 

Cellulose 

Fat 

Sugars 

Non-nilrogenous matter 
Nitrogenous matter 


Nitrogen 


In the seeds the mineral 
following proportions : — 


Silica 

Chlorine ... 

Sulphuric acid 

Phosphoric acid 

Tame 

Magnesia 

Poiash 

Soda 

Oxide of iron 
Carbonic acid, &c. ... 


11 100 pnrts of 

In 100 parts of 

seed 

husk.s 

13'40 

11-50 

4-02 

5-90 

12-05 

33’40 

14-64 

TOO 

8-04 

— 

I6‘2I 

41-58 

31-64 

6-62 

lOO-CO 

1 00- 00 

5-06 

ro6 


elements are found in the 


J 11 100 parts of In 100 parts of 

pure ash seed 

0'2$ ... O'OIO 

0'88 . , 0-035 

I -20 .. 0048 

29-15 ri7i 

iri2 ... 0-447 

n'70 ... 0-470 

33 ' 2 o ... 1-335 

ro8 0-041 

0-60 ... 0-024 

10-82 0'439 

100-00 4'020 


In the husks, as we have already had occasion to remark, 
the potash content is very high, whilst the other elements 
are considerably less in amount. 

la ICO parts of In 100 parts of 

pure a.sh husks 

Silica ... ... ,,, 2-08 ... 0-123 

Chlorine ... ... 3-70 0-218 

Sulphuric acitl ... ... , 5-41 ... 0*319 

Phosphoric acid ... ... 571 0-336 

Lime ... ... ... ... 4-83 ... 0*285 

Magnesia .. ... ,,, 5-35 ... 0-315 

Potash 46-23 ... 2727 

Soda ... ... ... ,,, o-gr ... 0-053 

Oxide of iron ... ... ... 4*00 . .. 0-236 

Carbonic acid, &c, ... ... ... 21*78 1-288 

loo'oo 5-900 


Although this legume does not admit of being profitably 
employed in a large cultivation it may be sown in gardens, 
and will there be of considerable value owing to its bearing 
when winter vegetables are out of season. 
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It reproducey fairly easily, but requires a certain amount 
of attention during the first months of growth; manuring, 
weeding, hoeing, ike. After fruiting the plant dies, but 
remains, so to speak, perennial through its root, which, as 
we have already noted, stores up a reserve which allows 
the plant to resume growth the following year at the recur- 
rence of the rains. 

In Anjouan, and the Comoros generally, Psopliocarpus 
paliistris grows in the wild state associated with Mttcuna 
pruriens, a wild vetcli and a w-ild amberique. We owe 
these particulars to our colleague, Dosruisscaux, who 
further informs us that the young indorescences are some- 
times eaten as salad. 

Seeds from the Comoros sown by M. Boname at Reduit 
have produced plants whose stems trail considerably, and 
whose roots soon establish themselves in the soil. They 
form a very thick covering, and do not lose their leaves in 
summer like the oixlinarv Pois carre ; they thus offer the 
advantage of perennial plants, living for several vears. 

'Phis species yields black seeds half the size of those of 
tile Ihiis carre, and pods 4 to 5 cm. long, containing on the 
average three seeds. 

lliis legume miglit be used as a rotation crop, the onlv 
point being that it would retjuire acclimatizing in those 
localities where it was (o be used. As the plant i]iri\'es well 
nearly everywhere this would not be difficult. 

W e have had occasion to notice in Mauritius that the 
roots of Psiflphocarpus ietran^onolobus were sometimes 
attacked by a Nematode w^orm, Hcferodcra radicicoJa. After 
an examination of sections which we sent him Professor 
Maublanc confirmed our statement. He wrote as follows : 
“ The excrescences on the roots of the Pois carre are due to 
Ptderodera radicicola: your preparations, 1 mav sav, are 
very good and clear. 1 see the tissues are strongly hyper- 
trophied, with cavities (several of which are empty) formed 
by the bodies of females swollen with eggs. In one of ilie 
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{Phvto Aj' (/. Kehaut. 

Fig. 27. — Kxcrcbccnccs un the roots of the Pais carre {Psopkocarfus 
tetragonolobus) due to Heierodera raduicoia. 
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preparations, which is unstained, there is one of these 
cavities where the eggs have commenced their development : 
instead of being homogeneous they enclose young larvae 
ready to hatch.” 

In practice, the attack of these eehworms does not 
seem to affect the plant in the least. They resist very well, 
and the vegetation remains as line as ever. 


SO]A, OR SOY BEAS. 

An ancient dictionary known as /voiumg-in describes the 
soy bean under the name of ta-lcou, or large pea, or, again as 
sou. Ft is supposed that the word soja is a derivative of this 
latter, which dales from the I Ian epoch. 

According to de Candolle, this plant is a native of the 
district comprised l>et\veen C'ocliin Cliina, the south of 
Japan, and java. 

Ft has been cultivated in China and Japan from the very 
remotest times, and, as it is recorded in the celebrated 
Materia Mcdica of Shetnon, its cultivation is estimated to 
date back more than 5,000 vears. 

In a treatise by Li-\ ing and Grandvoinnet, pul)lislied 
in B Agriculture pratique des pays chauds, it is said that 
numerous ancient documents trace back the invention of 
soja cheese to liie great philosopher, FFainintze, a prince of 
the Flan dynasty. 

1 he soy bean is encountered ihrougliout China and Asia, 
and has been introduced into the United States and Europe. 

Ft has been studied by a number of writers, and is men- 
tioned by Kaempper in 1690 in his '' Amenitaliim exoti- 
cariim. ’ According to the “ Hortus TCewensis ” of Aiton, it 
was introduced into England in 1790 ; and into Italy in 1848, 
if we follow Pinolini (” Della Soin ”). Since then this plant 
has spread throughout Europe, and in 1880 soy bean.s nere 
put on the market by the Firm of Vilmorin. 



SOJA, OR SOY BEAN 


183 


Tlie suy bean is an herbaceous leguminous plant, vary- 
ing in height according to the variety cultivated, h pos- 
sesses one peculiarity, and that is that all the pods ripen 
together, whereas in all other Leguniinoste, flowers, ripe 
and unripe pods are found simultaneously. The pod, which 
usually contains three seeds, is villous and measures 4 to 
6 cm. in length; occasionally pods are found containing 
two to five seeds, The.se seeds vary greatly in colour : 
yellow, red, brown, black, green, or variegated; their shape 
is more or less oval . 

The root nodules are of fairly noticeable size and contain 
millions ot bacteria, a fact we have established bv micro- 
scopical examination. 

Linnieus classified this plant as Dolichos Soja, and it is 
Moench who has created the genus Soja. The Kew index 
recognizes three species of Soja. classified under the genus 
Glycine : — 

(1) Cilycine hispida ; 

(2) Glycine Soja; 

(3) Glycine Javanica. 

Such characters as the constriction and the partitions, 
which are absent in Glycine Soja, serve to distinguish the 
species. 

More than 400 varieties of Soja are in existence, and in 
nearly all countries the varieties are classified according to 
tile colour of the seeds. In Japan, according to M, Pailleux, 
they are classified in various wavs ; first, according to the 
precocity of the plant; then, ac('{)rding to the shape of the 
seed, and, finally, according to the colour. 

M. Pierre classifies the Ghinese races: (i) Following the 
colour of the floAvers, (2) the shape of the leaflets, and (3) 
according to the colour of the fruit. 

In the United States the varieties are differentiated by 
the colour of the seeds. As already noted, this is the basis 
of the principal classifications. 

The soy lx:an may be cultivated everywhere, and the 
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great secret of its success is to plant the variety best suited to 
llie particular locality. 

In Europe, for instance, it was quite unsuccessful until 
the precocious and quick-growing varieties were tried. I his 
plant may be easily cultivated anywhere, provided a variety 
or varieties are chosen adapted to the particular climate. 

The sov bean is of erect growth and may l)e sown very 
closelv. In a pure cultivation the rows may be 40 cm. apart 
and the seeds at intervals of 30 cm. Owing to the aspect of 
this plant and its not interfering in any way with the small 
canes, the soy bean may be used in a mixed cultivation, and 
may even be sown in two rows in interspaces of canes. This 
is a valuable advantage whicli should always be kept in 
mind. Ibidoubtedly the yield of green manure will be 
inferior to that of the cow pea or black pea ; but, at the same 
time, this plant has commendable qualities. 

Tlie sov bean is not exacting as regards tlie ]:)hvsical 
nature of soils. Provided they are not too firm it thrives well 
nearly everywhere. It is particiilaiiy resistant to drought, 
and gives satisfactory results where the yield of the cow pea 
would only be small. Its demands from the point of view 
of the chemical qualities of the soil are fairlv large, for it is 
a ricli plant, and abslra('ls a relatively larg(^ proportion of 
nutritive elements. 

As has already b(!en stated in the course of this work, 
it is not because the Leguminas:e are plants which enrich 
the soil that they have the capacity of thriving in practically 
all soils. In order to carry out their function of assimilating 
atmospheric nitrogen they must be placed in {’onditions 
favourable to their complete development, especially when 
they are cultivated for pulse or green fodder. 

This is the case with soy, on which a number of mamirial 
experiments have been made. When phosphatic and 
potassic manures were applied the yield was increased. 

fn the treatise by Id-Yu-Ying we get statements of in- 
creases in the crop of green fodder of 2,400, 2,600, 5,000, 
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12,300 kilos, and increases in the yield of seed of 300 and 
400 kilos. 

In experiments made in South Africa, accounts of which 
appear in The Agricultural Journal, fields without manure 
are seen to give 4,454 kilos of stems to the hectare, whilst 
pliospliatic and potassic manures brought the yield up to 
7,098 kilos. The seed crop amounted to 1,038 kilos to the 
hectare, without manure, and, with the manures mentioned, 
to 2,014 kilos. 

The yields per acre in India are lower than those obtained 
in South Africa without manuring. In Lahore, at:(:ording 
to the “ Report on the Government A gri -horticultural 
Garden,” the yield is 349 lb. of seed per acre. In Madras 
468 lb. ; Bomba V 300 lb. ; in Poona, better results are obtained, 
the yields of seed being 650 to 700 lb. per acre. .According 
to the Reporter on Economic Produclis in India, the yields to 
the hectare in 1906-7 at the Alanjri Farm were: — 

Black soil ,, .. 2,762 lb. 

... 1,215 „ 

,, ... ... ... ... ... 1,546 „ 

M 1,362 ,, 

935 „ 

with an average of 1,563 lb. 

In the Lhiited Stales the yields recorded have lieen 
extremely variable, and trials in several spots have given 
from 4 to 10 hectolitres of seed per acre. 

.\L Boname calculates from the resulls of his trials at the 
Agronomic Station at Mauritius that it should be possible to 
obtain 16^ to 19 hectolitres of seeds, or 14,200 ic.) 16,600 kilos 
of green fodder to the bed are, the (adtivation being a pure 
one and not interplan ted with ('anes. 

The yields in seeds have been shown to vary according 
to the sptxies and the conditions of cultivation. 

In the tables of yields given by the Journal dc VAjrique 
du Sud, and also by M. Grandvtiinnet, the application of 
nitrogenous manure li<as l)een shov n to have no result. 
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The elements abstracted by a crop of soy have been 
calculated by M. Joulie : — 


Elements 



.Sttm.s 

:t)id 

Seeds 

Whole 

plam 

Stems 
and leaves 

Seeds 

'I'oial 

Nitrogen... 

12 '60 

57-88 

28 '10 

82'I2 

198-89 

281-01 

Phosphoric acid ... 

4-62 

17-39 

9 '02 

30-35 

59-85 

90-20 

Lime 

43-65 

3-28 

28-81 

286-78 

11-29 

298*07 

Magnesia 

9-88 

8’9r 

9-36 

62-94 

30-67 

93-61 

Potash ... 

976 

2029 

U’39 

64-12 

69-84 

133-96 

Iron 

1-27 

0-93 

015 

8-34 

3-26 

11-54 

Sulphuric acid 

272 

r4i 

2'26 

— 

— 

— 

Soda 

403 

o'5o 

2-88 

— 

— 

— 

Silica 

3273 

1-03 

21-83 

— 

— 

— 


In the Journal d' Agriculture pratique^ Lecharticr 

"ives the following ligures for a crop of so\ , green fodder ; — 

WriCH r OR KORAOK CKO)' 

20,000 kilos 30,000 kilos 


Phosphoric acid 


32-0 kgr. ... 

48 0 kgr. 

Sulphuric acid 


34'o 

SI-0 

Lime 


125-6 

188-4 

Magnesia ... 


41*0 

620 

Potash 


70'b 

105-9 

Nitrogen ... 


99'4 

149-1 


The whole crop yielding in seed : — 


-Mineral elements 

1,00:) kil<>s 


I, SIX' kilijs 


2,000 kilos 

Ash 

Phosphoric acid 
Sulphuric acid 

513-50 

38-85 

40-40 


770-30 

58*20 

60*60 


1, 027 00 

77-70 

80-80 

Lime 

Magnesia 

Potash 

167-70 

58-96 

43 ■21 


251 '60 
88*40 
64*80 


335-40 

r 1 7 -90 
86*40 


According to M. Grandean, the sum of nutritive elements 
removed by a green crop of soy is : — 

Kilos 

Phosphoric acid .. ... ... 32'o to 48'0 

Lime ... .. ... ... . . i25'o ,, 18S0 

Magnesia ... ... ... ... 41-0 ,, 62'0 

Potash ... ... ... .. ... jvo ,, io6*o 


The annual report of the Agronomic Station of Mauritius 
gives the proximate composition of the whole plant to be : — 
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Water ... ... ... ... ... 78 60 per cent. 

Ash ... ... ... ... ... i'S4 n 

Cellulose ... ... ... ... ... 6 'So ,, 

Fat ... ■■■ .. ... ... tt 

Suijars ... ... ... .. ... 0-57 ,, 

Non -nitrogenous matter ... ... ... 6 '90 ,, 

Nitrogenous matter ... ... ... ... 4’45 ,, 

100-00 

The composition of the seeds varies between fairly wide 
limits, according to the varietic.s. In Mauritius Ihe two 
varieties tested gave very different proportions of fat and 


nitrogenous matter. 

Yellow 

Green 


per cent. 

per cell 

Water 

7-87 

8-36 

Ash 

4*62 

4-64 

Cellulose 

4*90 

4*8o 

Fat 

13-66 

ig'2o 

.Sugars ... 

9-20 

Cio 

Non-nitrogenous matter ... 

18-25 

24-85 

Nitrogenous matter 

4050 

32-05 


100-00 

100*00 


The Qiteenshmd AgricuUund journal fur January, 1911, 
gives an analysis of the seeds of soy : — 

Water ... ... ... ... 7-70 per cent. 

Ash 57y 

Cellulose ... ... ... ■■ ,, 

Fat ... ... ... ... ... 20-35 

Non-nitrogenou.s matter ... ... ... 26-15 »» 

Nitrogenous matter ... . . 3S'40 d 

We take from the Indian Trade journal the average oil 
content in fourteen samples of seeds sent from Japan and 
cultivated on the .ManjTi F.xperi mental Farm : 

Oil, per cent, average ... ... ... ... I9’54 

,, niiiiiinum ... ... ... ... 16-44 

,, maximum ... ... ... ... 22-48 

'Fhe Reporter on Economic Prodiicis at Calcutta has 
established comparisons between soy seeds harvested in 
different porlions of the world, and credits them with the 
following oil contents; — 

Rean.s from China ... ... i7‘6o to 26’i8 per cert. 

lapan u 25*55 

,, fava .. 18-37 ,, 36*18 ,, 

,, Europe ... ... I5‘i6 ,, 21-89 ». 

,, North America .. 18-42 ,, 19*52 ,, 
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Church, in “Food Grains of India,’ 

’ attributes 

beans the following composition ; — 

Water 

1 1 '00 per cent 

Ash 

4*60 „ 

Cellulose 

4*20 „ 

Fat 

18*90 ,, 

Sugars and Starch 

26 -CXJ ,, 

Nitrogenous matter 

35 '30 


I CO "00 


Konig, in the lirst of his volumes, pp. 595-600, states 
that soy seeds contain : — 

Water.., 

Ash ... 

Cellulose 
Fat ... 

Non nitrogenous matter 
Nitrogenous matter 

100 ’GO 


S'oo 
5-00 
18.00 
28*00 
16 *00 


The conclusion derived from these results is that the pro- 


portion of nitrogenous matter is apparent! v more constant 
than the proportion of fat. 

The seeds of tlie sov bean are not, strictlv speaking, 
oleaginous, as tiieir oil content scarce! v exceeds an average 
of 20 per cent., wliilst tliat of decorticated pea-nuts is biglier 
than 40 per cent. 

The mineral compo.sition of the seeds varies according to 
the variety, and the limits of difference in certain elements 


are fair!}* wide. We append, herewitli, analyses of siyv ash 
made by M. H. Pellet : — 



First sample 

Second sainjde 

1 hird sample 

Carbonic acid 

I *70 

I '20 

1 *00 

Phosphoric acid 

29*13 

31*92 

... 31*68 

Sulphuric acid... 

I '37 

4*80 

... '2*74 

Chlorine 

0*75 

0*75 

0*75 

Potash 

45*02 

45‘27 

... 4 S ‘02 

Lime,., 

8*92 

6*50 

... 448 

Magnesia 

8*19 

6*48 

8*47 

Insoluble matter 

1*10 

I'lO 

1*20 

Traces NaO-FeO 

i -59 

2*15 

... 4-83 


100*17 

100*17 

100*17 

To be deducted percent. 




for the chlorine 

0*17 

0*17 

0*17 


100*00 100*00 100*00 
AI. Lecbartier has investigated tlie different portions of 
the .soy bean and their mineral and organic contents. 
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The follow! nir proportions were found in the different 
parts of the plant : — 


No. 1 

No. ? 


No. 3 


.Average 


per cent. 

per cent 


])er cent. 


per cent. 


Stems ... 27'i3 

23-12 


26-82 


25*45 


Leaves ... 35 ‘oo 

42-44 


42-72 


40 'i 8 


Pods ... 37-87 

34'44 


30-46 


34-37 




GiCKRS Sr 

V 


Ukv sov 


Stems 

Leaves 

Pods 

Stems 

Leaves 

Pods 

Water.., 

72-47 

73-33 

75-86 


_ 


Total nitrogen 

0-21 

0-46 

0-76 

0-76 

1-71 

3-14 

Crude protein ... 

i- 3 [ 

2-84 

4-78 

4-76 

10-71 

19-63 

Nutritive nitrogenous matter 

0-86 

2-40 

4-01 

3-11 

9 '02 

*6-53 

Amide.s expressed in asparagin 

034 

o' 3 S 

0-57 

I ‘26 

■■30 

2-36 

Fat 

0-29 

1-04 

1-65 

ro6 

3 92 

6-85 

Matters capable of conversion 

S '57 

5 ’ 9 i 

6-So 

31-it 

22'I5 

28-15 

into sugar 







Nitrogen-free extract 

5 ‘05 

8-90 

4-12 

18-36 

33'37 

i 6’78 

Cellulose (woody) 

mo 

4-79 

5*44 

40-29 

17-93 

22-58 

A.sh 

1-32 

3-28 

I ‘55 

4-81 

I2'31 

6'45 


XuTRiTiYE Elements contained in each portion of the Plant 
(T.kchartier). 



Ix 

THE (IREEN ST.\ Tl 



In i h k d 

KV STATE 



Steins 

Leaves 

Pods 

\\-ho!e 

plru.L 

Sttms 

1 .envrs 

t^ods 

A\hu?e 

plain 

Proportion ... 

25-45 

40- 1 s 

34-37 


26-87 

41-33 

31-78 


Water 

18-62 

29-38 

25-98 

73-9S 

— 



— 

Total nitrogen 

0-05 

0-19 

0-26 

0-50 

0'2I 

0-71 

I -00 

1-92 

Crude protein 

o ‘34 

I‘I 5 

I -63 

3-12 

1 -29 

4-43 

624 

11-96 

Nutritive nitrogenous 

0-27 

1-03 

I - 38 

2-63 

0-83 

3-98 

5-29 

lo-io 

matter 

Amides (asparagin) ... 

-- 

0-14 

o'lS 

0'4I 

0‘34 

0-53 

0-82 

I -69 

Fat 

007 

0-42 

0-57 

1-06 

0-28 

I -62 

218 

4'oS 

Matter capable of con- 

2-19 

2 ‘39 

2-34 

6-92 

8-29 

9-25 

8-98 

26-52 

version into sugar 

Nitrogen-free extract. .. 

1-33 

3 ‘49 

1-38 

6-20 

5-01 

13-50 

5-29 

23-80 

Cellulo.se (woody) 

2-84 

r-Qi 

1-87 

6-62 

10-81 

7-39 

7-48 

25*38 

Ash 

— 

- 

— 

- 

I -29 

5-09 

2-oS 

8-46 


The mineral elements in the different parts of the plant 
have also been apportioned by M, Lechanier. 


Total Weight of AIineral Matter fcrnisued nv 1,000 kilos of 
Dry Fodder. 


Mineral dements 

Stems 

Leave.s 

Pods 

Whole pl.int 

Proportion ... 

... 26-80 

41-15 

31-79 

— 

Ash 

12-91 

50-S7 

20-50 

84-28 

Silica 

0. -07 

1-46 

O' [2 

1-65 

Phosphoric acid 

... 1-24 

1-58 

3 '33 

6-14 

Sulphuric acid 

... 2-24 

2-6t 

1-71 

6-56 

Lime... 

3'.35 

18-37 

2*47 

24-17 

Magnesia ... 

... 1,91 

5-40 

2-16 

9'47 

Potash 

... 2-13 

4‘0i 

7-45 

1.3-59 

Soda 

0*20 

0-07 

0-89 

ri6 

Nitrogen 

2*05 

7-08 

10-00 

1913 
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SOJA, Oil SOY BEAK 


In tlie East Indies the oil extracted from soy is used 
on a large scale for food purposes. It has a number of 
other uses as well ; for instance, in China it is used for light- 
ing purposes, and, as it is a drying oil, may also be used 
in the manufacture of paint. In Europe, as in Eastern Asia, 
it enters into the manufacture of soaps, and is also used as 
machine oil ; recently it has been converted into margarine. 
The digestibility of this oil has been studied in 1906 by 
Korentschewski and Zimmermann, the co-efficient of digesti- 
bility being found almost equal to 95 per cent. 

In 1905 Zimmermann found the properties and composi- 
tion of this oil to be as follows : — 


Water ... 

Density at 15'^ C. ... 
Solidiheacion point 
Saponification 
Fatty acids 


o'3 to i’8 per cent. 

0-9264 ,, 0*9287 

I4'6 „ I5-.VC. 

207-9 M 212-6 

9.V6 m 94'3 


It consists chielly of glycerines, ]).’il!nitic and oleic oils. 

The cake, formed from the residue after oil extraction, is 
a first-class food for live stock. It is extreme!)' concentrated, 
and should therefore be given with care. 

The A i^ricultiiral GuoeLte oj South Wales gives an 
analysis - 


Water 

Ash 

Cellulnse 

Fat 

Non*nitrogenou.s matter 
Nitrogenous matter 


14*52 per cent. 
516 
4‘03 

873 

2V25 

4Z'3r t. 


100-00 


The nutritive ratio is i to ro6, whilst the nutritive value 
is 87-3. 

This cake may also be used as manure, as it is rich in 
potash, phosphoric acid, and nitrogen. 

Nitrogen ... ... ... 6-77 per cent. 

Potash ... ... .. ... 2 “00 ,, 

Phosphoric acid ... ... 1-33 ,, 

The seed of the soy bean is eaten as a vegetable by the 
majority of the Chinese and ‘Japanese, and they make 
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numerous other uses of it. We append the cliief of these 
uses herewith : — 

Soy Milk . — -The seeds are first allowed to soak in water 
for about eleven hours, and are then crushed with a stone. 
The powder is then boiled for an hour in about llirce times 
its volume of water and filtered through a cloth. Idie filtrate 
is the soy milk, a liquid of high nitrogen content, but un- 
suited to children. 

Soy Cheese . — To make soy cheese the milk obtained is 
treated with chloride of magnesia. The protein matters are 
precipitated; they are tlien collected by means of a filter; 
dried, and pressed. 

Shoyu. Shoyu is a sauce prepared with a mixture of 
seeds (rooked and rruslied, washed, and ])Owdered w’ith 
flour), Hour of wheat, salt and water. Tliis mass is ]:)laced 
in barrels and allowed to ferment for one and a half to five 
years with ierment of rice and wine, and is stirred at frequent 
intervals, 'fhe result is a tliic'k brown licfuid. 

'file roasted seeds of the soy Ix^an are used in the rnited 
Slates and Switzerland as a substitute for coffee. 

Xot containing anv starch, these beans are used in the 
manufacture of breads and biscuits for people suffering from 
diabetes. They are found on the luiropean market. 

It should be explained that the whole of the exports to 
liurope are not intended for liuman consumption, as, on 
account of its peculiar tlavour, soe is a vegetable for which it 
is difficult to acquire a taste. The seeds are pressed in order 
to extract the oil, the oil resulting from the first expression 
being used in the manufacture of soap, whilst that from tlie 
second is used as machine oil. 

The cake is given to cattle mixed with other nutriments 
of lower nitrogen content. 

The trade in soy has increa.sed considerablv during the 
last five years. In 1907 the annual export from Manchuria, 
the principal centre, did not exceed 120,000 tons. In 1908 
the total rose to 3:^0,000 tons, the increase being due simply 
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to the European demand. In 1909 Europe imported 700,000 
to 800,000 tons, and it is expected to reach a total of 1,000,000 
tons. 

These products are sold on the London market, the seeds 
at to /*6 per ton; the oil costs £21 to £22 per ton, and 
the cake fetches £6 to £'] per ton. 


TKPHIWSIA CA i^DlDA. 

The indi^o-\’ieiding plant used in rotations belongs to 
the genus Tephrosia (from the Greek Tephros, ashy; re- 
ferring to the colour of the leaves). 'The most common! v 
dislributetl species are Teplirosia caudida and Teplirosia 
purpurea. The latter is a native of the East Indies, and 
was discovered in 1768. If this plant is preferred to the 
lama bean or other leguminous species, the reason is because 
the former, when cut to allow of the soil being put into 
cultivation, furnishes an appreciable amount of fuel. 

From the chemical point of view, we are of the opinion 
that, being a shrub, it extends its roots deeper into the sub- 
soil, and consequently brings to the surface of the fields, 
after the leaves have decomposed, a larger c giant it v of mineral 
elements. At the same time it must be pointed out that, as 
regards its \'alue as a rotation crop, ihis end is not completelv 
attained, for the removal of tlie stems is the cause of a certain 
impoverishment of (he soil. 

1 'he actual proportion of stems in Teplirosia Candida, is 
60 to 65 per cent., with a content of mineral matter of 
rq per cent. We must lake it that the owner finds com- 
pensation for this loss in the wood used for fuel. 

We have no figures to allow of our establishing the 
amount of yield to the hectare. 

[f this plant affiirds an actual profit from the special point 
of view as a rotation crop, it can only be attributed to the 
numerous leaves which fall and cover the soil during growth 
and to the specialization of the roofs wliicli, penetrating more 
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deeply, abstract the fertilizing elements from the subsoil as 
well as from the upper layer. If the owner finds it useful to 
employ the branches as fuel, the loss may be made good by 
returning the ashes to the fields. In that case the nitrogen, 
being lost for the most part to the atmosphere, must be 
neglected. 

Some planters, after the branches have been cut, burn 
die leaves and twigs that remain on the fields, but this method 
is not to be recommended, the losses incurred thereby out- 
weighing the advantages. 

Appended is the mineral composition of the stems and 
leaves of Tephrosia Candida. 



Stems. 




lil lof.i jiaris iif 

1 n ion parl^ of I 

1 100 parts uf 


pure a.sh 

dry matter 

stems 

Silica 

2-44 

0'04I 

0*0 16 

Chlorine 

1-27 

o'o8o 

0-031 

Sulphuric acid... 

2'46 

0-085 

0-033 

Phosphoric acid 

4'.^3 

0-368 

0-143 

Lime 

26-82 

1-251 

0-486 

Magnesia 

i2-6g 

0-163 

0-063 

Potash 

20 -8 o 

1-541 

0-598 

Soda... 

070 

0-082 

0*032 

Oxide of iron ... 

0-64 

0-047 

O'OiS 

Carbonic acid, &c. 

27-85 

1-262 

0*490 


100-00 

4-920 

1*910 

'hese figures show that, as in 

Other Leguminosm, the 

minerals in this 

plant are lime 

potash, and 

magnesia. 


T.kaves. 




Ill 100 parts of 

In 100 pans of 1 

n 100 pans of 


pure ash 

dry m.atter 

leaves 

Silica 

0-84 

0359 

0087 

Chlorine 

[•63 

0-187 

0*046 

Sulphuric acid 

1-72 

0*362 

0*089 

Phosphoric acid 

7*48 

o *‘637 

0*157 

Lime 

25-42 

3 ‘ 9-)3 

0-97 I 

Magnesia 

3-32 

1-864 

0 - 4 S 9 

Potash 


3*058 

0-753 

Soda... 

1-66 

0*103 

0*025 

Oxide of iron ... 

0-96 

0*094 

0*023 

Carbonic acid, &c. 

25-65 

4*093 

roio 


100-00 

14*700 

3*620 
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It is to be noticed that the leaves contain a larger amount 
of potash and phosphoric acid and a much higher proportion 
of mineral matter. Consequent! \', wlum they remain on 
the lields they return all the mineral salts withdrawn from 
the soil, and on rotting they form humus, whicli enriches it 
in organic matter as well. 


Guelx Stems and I.kaves, 



In TOO parts nf 

1 11 loa parts of 

'I’otal 


leaves 

stems 

per cent. 

Silica 

0-033 

. 0-010 

0043 

Chlorine 

0017 

0-019 

0-036 

Sulphuric acid... 

0-033 

0-021 

0-054 

Phosphoric acid 

0-059 

0-089 

0-148 

Lime 

0-365 

0-303 

0-668 

Magnesia 

OT 7,3 

0-040 

0-213 

Potash 

0-283 

0-373 

0-656 

Soda ... 

0-010 

0-020 

0-030 

Oxide of iron ... 

0-009 

o-oii 

0020 

Carbonic acid. &c. 

0-379 

0-306 

0685 


1-361 

1-192 

2-553 

Nitrogen 

0-263 

0'2I2 

0-475 

Dry matter 

q-27 

24-27 

33-54 

Proportion 

37-6 

62-4 

100‘0 

The mineral content 

of the dry 

matter bein 

g of inten 

; figures we obtained 

are appendt 

■d herewith 

— 


Silica 

Chlorine 

Sulphuric acid 

Drv Stems and Leaves. 


0-128 

0-107 

o-i6i 

Phosphoric acid 
Lime 




0- 441 

1- 991 

Magnesia ... 
Potash 

Soda 

Oxide of iron 
Carbonic acid. <.^0. 




0-635 

'*955 

0-089 

0060 

2-041 

Nitrogen 




7 ’608 
J’ 4 LS 


1,000 kilos of these brandies thus remove 19' lo kilos of 
mineral matter, the principal elements being apportioned as 
follows : — 


Lime 
Magnesia 
Potash . . . 
Phosphoric acid 


4*86 kilos 
0-63 „ 
5-98 
^•43 
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As has already mentioned, these losses may he 

avoided by returning the ashes to the fields. 

However (hat may be, failing special local conditions, we 
do not think Tephrosia Candida can rival the pea as a 
restorative plant. 

In 1897 M. Bonanie, who has always been prominent in 
calling attention to the advantages to be derived from our 
various plants, advocated the use of these seeds for feeding 
live stock. In spite of their being reputed poisonous in 
^Mauritius, they are largely used in Reunion for feeding cows 
and pigs. 

The\^ are easy to harvest, and their cost price is much 
lower than that of Indian seeds. 

Wc give their composition herewith : - 


Water 

Ash 

Cellulose ... 

Fat 

Non-nitrogenous matter 
Nitrogenous matter 


1 3 ‘40 per cent. 
4-82 

13-65 

8*50 ,, 

25-88 

33-75 


Although the husks make a coarse fodder on account 
of their high cellulose content, they might be used crushed 
up with other foods, or as an absorbent for molasses. 

The following analvsis was made by M. Bonamc in 
1897: - 


Water 



10 '36 per cent. 

Ash 

Cellulose ... 

Fat 



I '60 ,, 

42-70 

0-36 

Non-nitrogenous matter 
Nitrogenous matter 



39 - 6 r 

5*37 


lOO'OO 


Tephrosia Candida is sown at the beginning of the winter 
season, i.c., with the first rains. The seeds are .sown in pairs 
at intervals of i metre. The rows should also be i metre 
apart. Three months after sowing the plant begins to bloom, 
and is then from 3 to 3J ft. high. 




Fig. 30.- Tvphroxia Vogciu. flowers :ind fruit. 


nodule.s, aocurdin^^ lo I lie variety sown and the conditions of 
cultivation. For instance, Tephrosia purpurea gives more 
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nodules than Tephrosia Candida. When fully developed it 
reaches a height of 3 to 3^ metres. 

The pods are generally picked before the stems are cut. 
They are then put into sacks and beaten in order to obtain 
the seeds, which easily retain tlieir germ i native power for a 
whole year. 

The species of Tephrosia are known by different names, 
according to the countries where they are cultivated. In the 
Mascarenes the plant is called Vindigo sauvage ; in C'eylon it 
is known as Boja McdeUoa; this would be Tephrosia Candida, 
whilst in Ceylon Tephrosia purpurea is called Kavalai. 

In (he Hast Indies it has given extremely satisfactory 
results as a green manure. Mr. J. C. Moore, Director of 
Agriculliire nt St. Lucia, says that Tephrosia Candida 
appears' to be the bt^st dressing manure for cacaos and limes, 
although practical application of it on other crops should 
first be made under the same circumstances as for the cacao. 

Tephrosia purpurea has been employed in Cevlon as a 
green manure, and the following analyses are given in llie 
“ Progress Report ” of the Agricultural Society : — 

1 he brandies, leav(^s, and lops of samples dried in the 
sun yielded 64'6 per cent., and the roots 44*9 jier rent, of 
water. 

These dried samples gave when analysed : — 



In 100 parls of 
rr.incbes, leaves 

I n 100 parts of 


and tops 

roots 

Water 

i 7 ‘SO 

12' 50 

Orjjanic matter 

78‘8 s ... 

8475 

Nitiugen 

2-24 

o '84 

Ash ... 

3-65 

275 


The analyses of ash of the entire plant give percentages : 
Of lime, 28 '()o; magnesia, i4’4o; potash, irgb; phosphoric 
acid, 1600. 

Finally, we append the proportion of nitrogen in leaves 
and branches : — 
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In 100 parts of In iw parts of Toial 

leaves liranches per cent. 

Nitrogen ... ... ... 3-47 ... 1:76 ... 275 

,, in a dried sample 373 ... i'87 ... 2.94 


The mineral analysis made in Ceylon shows a much lower 
proportion of pota.sh than that which we found in Mauritius, 
while the phosphoric acid content is higher. 



[PJwio hy A'.'Vw/.'TiVTff.r. 

Fig. 31.— Plant t>f Tejihrosia VogdVi. Anjouaii. 


This is perhaps due to the species (purpurea) requiring 
less potash than the Mauritian species (candida). 

Besides these two varieties there are a number of others 
which are of no importance from the agricultural point of 


view. 
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1 1 is advisable tu record that a number of these plants are 
poisonous. For instance, in lalilii is found Tephrosia 
piscatoria, which, ihougli eaten greedily by cattle, is 
j)oisonous to p(.)ultry. Lanessan informs us that the 
))ranches and leaves ot this s[)ecies, when thrown into 
streams, kill the fish, acting on them in the stime wav as 
digitaline, but without rendering them inedible. 

In Senegal tliere (Mxurs Tephrosia linearis: in (niiana 
Tephrosia piscatoria is known as 'lOxicaria, and in Senegal 
as Imgc/ih The properties of these three are tlu* same. 



.4 






y 




|.S/.v/i7i O' /’. r. 

Km;. -ikaiidi af ihe Wild Indi^r) Khnit of .Vnjouan (Comoros). 


M. Advisse Desruisseaux ('ommunicates to us that in 
Anjouan a wild indigo plant is loti ml which lives for several 
years. Ihe stem attains a diameter of i, to 4 cm. and turns 
a reddish brown. In dry situations (his plant onlv lives for 
one year. It forms a thick blanket, sprouting at the com- 
mencement of the rains and disap[x*aring sonu^ time after the 
dry season. 
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In suitable climates this shrub may live for several years, 
and has this advantage over the wild indigo (Tephrosia 
Candida) used in rotations, in Mauritius, that its foliage is 
diicker and more extensive. 

In Anjouan the natives make use of the leaves of 'iephrosia 
Vogelii, which probably contain a stupefactive poison, for 
tishing. Tlie bruised leaves are thrown into the water, and 
the dazed lish an^ then easilv caught. 


Wild Indigo Plant oi- Anjouan, 


Water ... 


In iot> p.irts i>f In 

dry matter' null 

TOO pari<i nf 
rtd substanc 

73-90 

Ash 


lOT 

264 

Nitrogen 


4-12 ... 

ro7 


In TOO p:u'l^ of 

In 100 parts of Ii 

100 pans ..It 


pin e nsli 

dry matter irati 

rrd subsUiirc 

Sulphuric acid 

073 

0-074 

0-019 

Phosphoric acid 

7’j4 

0-741 ,, 

0-194 

Lime 

... 26’54 

2-68o 

0700 

Magnesia 

7'0o 

0-707 ... 

fj-185 

Potash 

. 26-39 

2-665 ... 

0-696 

Soda 

0-23 

0-023 

o'oo6 

Oxide of iron 

0-33 

0-033 

o-ooS 


VICIA FABA (BEAN). 

This b('an has been known from the remotest times, it 
has been recordetl by Ezekiel, David, and Samuel, and was 
introduced into C'hina by the hauperor C'hin-Xong 2,822 
vears behire the ( hristian era. 

In Greece this legume was used in the Eleusinian fetes 
that were celebrated vearlv in the magnilicent Pemple of 
C'ercs, built by Pericles. The Romans also regarded the 
liean as a food plant. According to 1^1 iny, the flour it 
vielded was called Loiucnhnu fahacuw and in conjunction 
with the flour of wheat and millet was used in the manu- 
facture of bread. 

In Paris, in the sixteenth century, small beans in their 
immature state Avere the su Inject of competition on (be 
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markets. During this same pei‘i(xl important banquets, 
known as clnnupciiux, were given at wliich it was always 
the custom to serve beans. 

In hairope, Itgypt and Arabia this plant is thus 
histcxical. At the present day the bean is cultivated in 
luirope, lAgypt, China, Java, japan, America, the Sudan, 
Madagascar, (ic. According to de Candolle, its inlroduction 
into India is only recent. 

In Mauritius the bean with the widest disiribtition is the 
one commonly known as hoc! a, or in India hacla. It is 
identical \\itlt the common bean, Th’ciu luiha or Fuha 
vulgar}:i, 

Xo mfmtion is niath^ of it bv Cossignv, and \\v mav 
take it that it has been brought to Mauritius from India 
by the numerotis Indian itnmigrants. 

Beans are annual jdants from 40 to So cm. high or some- 
times e\{“n liiglier, i1k‘ stems are simple and verv rarely 
branc'hetl at the stimmit. 'I'he llowers they bear are axillarv 
racemes, shortly pedunculate. 'Fhe pods are sessile, bulky, 
swt>lU‘n. pubesient, grtrn, and lined internally with a kind 
of felted down, d'he siiape and size of these pods varv 
grreatly in the ditferent races. In the ('ommon lu^an tluw are 
fairly short, almost (wliiulrical and erect ; in other varielit^s 
they are sonuMimes eiirved, short, and broad, and some- 
times ('onsithn-ablv elongated, and may r(*a('h a length of 45 
to 40 cm. 

Similarly with the size of the seeds in the different 
varieties. 1'hey are generally flattened on tln^ surface, 
gieenish while, green, or violet in colotir. Ac('ording to 
certain wrihxs they retain their germinative ('apacitv for 
exceedingly long periods, averaging from six years, with a 
maximnm of ten years. 

Distinction is made between two series of varieties : horse 
beans (Faha 'lut/guri.?) and beans properly so-called. The 
former are usually cultivated for live stock, their flavour 
being considerably le.ss agreeable than that of the vegetable 
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races, llie horse bean {jevcrole) resembles more ihe primi- 
tive plain^ and ils seed is not used as a vegetable. 

In India, ^Mauritius, and a number of other tropical 
countries the l)ean must frequently met with is the horse 
bean, Faba vulgaris. This plant is suited to nearly all 
soils, provided tliey are not too close ; it thrives without 
difficulty, but its det'elopment will depend on tlu^ ('onditions 
of cultivation, l -sually Irom 75 to 80 cm. high, it may 
attain a height of i’50 metres and will form a very 
important supply of fodder. Horse beans are extremely 
\'aluable plants; the\’ are .sown, like all other ]>eguniliiosa‘, 
at the commencement of the rain\- seasem. The seeding 
may be very close, the plants being upright and verv little 
hraiK'hed. It is rt'grettable that thev are not utilized 
through canes; the_\' might be sown in three rovs in each 
interspa('e, and tlu* total of greim matter ploughed in at 
the [jeriod of llowjs'ing would hr verv considerable. 

I'he variety that has (a>me to us from India is a plant 
with single stem; the leaves are (hdong, lanceolate, and 
extemi along the whoh^ length of the plant, 'flie dowers are 
spread in clusters at the summit, and are black and wliiie. 

lids plant is but little cultivated in Mauritius, and only 
small plots are found. It is chietly the Indians who 
grow it, round aliout their dwellings, and it only very 
exceptionally appears on the market. 

As has be(*ii alreadv mentioned, this plant might 1)e an 
extremely I liable one for rural industry. If iiUerpIaiitcd 
through canes the .seeds miglit be picked and given to live 
Slock; lids would be of all the more advantage in viiwv of 
the difficulty of feeding live stock, and a locally grown 
nutriment w’ould pay well. The seeds are in the proportion 
of 80 to 83 ])er cent. Thev are verv rich in nitrogenous 
matter, contain but little cellulose, and form a first-class 
nutriment. 

The composition of these horse beans is as follows; — 
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Water ... 

12-25 

Ash 

2-66 ,, 

Cellulose 

7'05 M 

Fat ^ 

1*17 „ 

Ni)n-nitrogenous matter ... 

... $ 1 - 0 $ M 

Nitrogenous matter 

... 25-S2 „ 


lOO’OO 

Nitrogen 

4 'I 3 ,, 


M. BallaricJ "i^^es eJse\vliere (‘' Les Aliments ’') the follow- 
ing limits of composition f(jr common beans: — 



Miiiiiiiitin per i:ei 

It. Maxitituin 

Water 

io-6o 

15*30 

Ash 

2 -06 

C26 

Cellulose ... 

5-24 

7 ‘ 8 h 

Fat 

0‘So 

]'50 

Non-nitrogenous matter 

5 O -&0 

S 8’03 

Nitrogenous matter ... 

20-87 

26-5I 

n VI. l.)enaiffe’s work ( 

r.es Haricots 

”) we find two 


comparative analyses of the Frenc’h and common bean. 

In loj parts of In loo parts of 



i.X)iiiiiion bean 

French bea 

Water 

I4’8o 

1500 

Nitrogenous matter ... 

26-30 

26-90 

Fat 

2-20 

3 '00 

.Sugars and starch 

49-50 

48 -.So 

Cellulose 

3*70 

2’8o 

Ash 

3-50 

3-5« 


loo'oo too OO 


1 his table proves the nutritive value of (Ik^ ('ommon bi^an 
to be the same as that of the Frentdi l)(*an, and in com- 
paring these results with those of the horse bean sea reel v 
any dilTerence is found among common iieans, horse beans, 
and haricot beans. The question oi taste imisl thus be the 
deciding factor, and the somewhat strong, peculiar flavour 
of the horse bean is doubtless the onl}' cause of its rejection 
as a table vegetable. 

Xot withstanding, it might be used to considerable advan- 
tage in a mixed cultivation, either to be ploughed in when 
in flower or to be harve.stcd as a seed crop for animal 
fodder. 



VICIA FABA 


The weight of the seeds for all varieties of beans is not 
identical, as may be seen from the following abstracts from 
M. Ballaiid’s book: — 



Average weight of 

Secii.s 


100 seeds in gnu. 

per cent. 

Algeria 

QI’IO 

85-2 

New Caledonia 



84-9 

Tunis 



Egypt 

65-50 

86-4 


I'lie husks, which are in a proportion of 15 to 16 per cent., 
have the following composition : — 



Mauritius, 

Tunis, 



per cent. 

per rent. 

per cent. 

Water 

11-65 

lO-QO 

10-20 

Ash... 

2-77 

2-90 

260 

Cellulose 

41-30 

39-86 

4050 

Fat 

0-55 

0-12 

0-70 

Non -nitrogenous matter 

38-58 ... 

3984 

4286 

Nitrogenous matter 

5’»5 ... 

6-38 

3 H 


— 

— 

— 


100 ’00 

lOO'OO 

lOO'OO 

The axial portions 
itrogun, and 100 weigh 

of the embryos are 
278 grm. 

very rich 

Water... 


8 “00 per 

cent. 

Ash 


3-80 


Cellulose 


0-62 


Fat 


4-20 


Non-nitrogenous matter 

42-58 

,, 

Nitrogenous matter 


40-80 

lOO'OO 



The decorticated beans are used to prepare a food flour. 
'Fhis flour contains: — 


Water.., 

r 2*40 per cent 

Ash ... 

1-80 ,, 

Cellulose 

1*50 

Fat ... 

154 

Non-nitrogenous matter ... 

57‘27 

Nitrogenous matter 

25'49 


100 ’00 


The acid content may lie between 0*05 and o'og per cent. 
The bean is attacked by one of the Hemiptera, Aphis sp. 
This insect is perfectly black and has transparent wings. It 
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lives by pieiring ihe tissues of tlie plant with its rostrum, of 
triink-lilce dimensions, and sucking up the sap in a con- 
tinuous stream. It can l3€ extremely injurious. 


y/GAkl CATJANG (COWPKA). 

(Cigna Cafjcnig, dedicated to Dominica \’igua. 
commentator of Theophrastus.) 

In the islands of the hkast three varieties of Phaseoli arc 
cultivated. I'liey are varieties of Dolichos aifjang, which 
is said to he a native of Mailagascar. According to Jacques 
and llenric(|’s “ Manuel des Plani(*s," ]'iguii Cnljaug was 
di.scovered in 1793 in the I'iasl India's. 

There are a number of varieties in existencaq and the 
l{xj)erimental Station of Arkansas (ITS. A.) counts as manv 
as twentv-tive to thiriv varieties of cowpea \\hich are the 
subject of numerous experiments. 

.Some varieties of the cowpea are trailing plants and 
others non-trailing. It ma\ he us(‘d either as a pure or a 
mixed crop. Its cultivation has been extended enormously 
in Australia and Americti. being ptirticularly widely spread 
in Oueensland, where it is used aimo.st eNclusiveU’ as a 
restorative crop. 

'him trailing varielic's should be used in land under 
rotations, whilst between t'anes the non-trailing varietit's 
are preferable. At the same time, in order to ensure their 
full develo])ment, ihev should be .sown whilst the canes 
are still small and have not vet taken possession of the land, 
their chief advantage being that they cover l:)are soil un- 
or('tipied by the vegetation of the canes. 

Further, the development of these plants will vary accord- 
ing to the period of sowing. They will attain their largest 
size if the seeding is carried out immediately at the com- 
mencement of the rains; that is to say, in December in 
Mauritius, or at the beginning of the winter season. 
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The cowpea might be planted at any lime of the year, 
bqt owing to the attacks of the beandly J^ro??}y;:ci, which in 
certain months of the year ravages ’'the cowpga as well as 
all other Phaseoli, the tinXc of sowing must l)e chosen with 
discrimination. This insect is found to a certain extent 
everywhere, and the only months wlien it disappears,' or, 
rather, during which its action is very much weakemal, are, 
in Mauritius, from October to Pebruary- March. 

Everv portion of the cowpea plant may be utilized. It 
is generally sold and eaten in the dry .seed state, but its 
cultivation might acquire ( onsiderable importance for con* 
sumption in the green state; the pods if picked before mature 
might make a }?<^rfect substitute for French beans as a table 
vegetable. M. Honame has estimrfled that more than 
16,500 lb. of green pods might be harvested to the hectare, 
and, in addition, there would be the stems as fodder hjr live 
slock. 

\hewed from no matter what standpoint the C(n\pea 
slioukl plav a v(tv important part in crop rotalions. It is 
said that it does not thrive ever\ where, notwithstanding the 
fact that in America it is cultivated under most varied 
climates. It is suited to every soil, as, like all Leguminosie, 
it has the property of enriclhng the soil in nitrogen. Mr. 
Smith, of Hie [Jnited States Agricultural Department, calls 
it, in his report for 1896, “ the poor man’s hank.” It should 
be noted, however, that the maximum of yield and develop- 
ment will depend upon the conditions of niltivatinn. If it is 
planted for a crop of green manure it should be ploughed 
under immediately it begins to bloom. When cut before 
that period the stems furnish a superior quality forage, 
which may be either used green or dried for keeping 
purposes. If the object of the cultivation is a seed crop 
the dead leaves will do for fodder, but they are only emplriyed 
as such in countries where the feeding of live stock is difficult. 

The seeds are consumed either- husked or in the drv stale: 
India and Madagascar export large numbers. 




Fig. 34.-' Cowpcas {Vif^ua Caijang) as a rotation crop at^Reduit (Mauritius). 
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The seeds may be sown for a pure crop at intervals of 
o‘66 metre, and will then give a belter yield than if sown 
at intervals of i metre, and a belter one still if only one 
plant of eacli pair be allowed to remain. The results we 
obtained in a trial at Saint Hubert, on the (irand Port sugar 
plantation, of several rotation peas, have been arranged in 
a table which we reproduce further on. They clearly prove 
(lull in a pure ('ultivation the best plan is to sow at intervals 
of 0*66 metre, and only to leave one plant in each hole. 



{Phofo A I' i'r. Rifutuf. 

J'lo. 35. — 1, Dry pods of different sin'cic's of tiow Pc;is; 2, dry pods 
of Amberique. 


In a mixed cultivation through canes, either in every 
row or in everv second row, the planting may be from 60 to 
70 cm. apart, and although it is usually preferable to sow 
single plants onlv, in this case three seeds are sown and the 
tliree plants are allowed to remain, the main object being to 
cover the ground rapidly in order to avoid the growth of 
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weeds. Tlie plants should \yi protected from weeds when 
young in order that they may put up a better light and fulfil 
their object. 

In a few trials made at Rediiil as an inter-crop with 
canes, M. Bo name has obtained, in two and a half to three 
months, the following quantities of seeds to the hectare from 
the varieties specified (every other row) : — 


White cowpeas .. ,,, ... 270 ktIi)S 

Grey Madagascar cowpeas ... ... 405 ,, 

Black cowpeas ... ... 182 ,, 

I'lie proportion of seeds being aliout 75 per cent, of the 
weight of the full pods, ilie weiglit of pods to the hectare was, 
respectively, 360, 540, 244 kilos. 

The composition of the seeds is as follows : — 









\ 



Tr.ailin.^ 


7 

'3 


S: 

HI 


6 

z 




3 


7: 

X '{ 2 

X 

X 


Cowpeas, Rcttuii 

n'2o 

3'54 

6-90 

r' uS 

4 ‘50 

4^>‘43 

26-25 

4-20 

roy 

,, .Xtada'^ascar ... 


3 43 

4-80 

1-26 

4- 16 

50U4 

22-50 

5-60 

2-46 

, , B lurhoa 

14-17 

5 ■ 20 

4-30 

I -2n 

3-20 

’'PIS 

23’ >3 

370 

2-38 

Vi^na 

90S 

370 

()-<)5 

1-28 

0-40 

4703 

2 o' 3 '’ 

377 

222 

Non-lr;iiIin;j vaiielid-- 










Grey cowpeas, Mad igascii 

12-58 

3 ' 4 n 

4 '67 

0-98 

5-70 

54-7 

20-50 

3-28 

2-87 

Black 

11-44 


5-10 

1 '52 

r28 

on 5 

21-93 

3 7 1 

2-64 

White ,, ., 

7 -; ' 4 ^ 

3 ' 5 '' 

6-75 

o-t;:) 

3-12 

40-01 

21-18 

3887 

2-15 

,, ., India ... 

cr 74 

CU 

pSo 

* 

402 

40-Ql 

23-81 

3S1 

2-32 

Iron 

10 -So 

5-80 

6-55 

i-24 

5 'do 

46-84 

=577 

4 06 

2-1 1 

Porto ,, ... 

10-58 

3-3!^ 

6-00 

116 

S'oS 

49-90 

23-50 


2'4I 


rile husks show the following composition : — 


Water 

15-64 

Gruy LOW 

I no 

Ash ... 

4'34 

3 ' 3 1 

(telluluse 

56-00 

40-00 

Pat 

1-44 

0-82 

Sugars 

... 


Non -nitrogenous inatier 

57-52 

36-90 

Nitrogenous matter 

... 6'o6 

7-87 

Nitrogen 

too ‘00 

0-97 

roo'oo 

1 -26 


These husks may be used for fodder either as an absorbent 
after being ground, or even mixed with other foods. 
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The chief mineral elements are lime, magnesia, and 
potash, whilst in the seeds it is potash and phosphoric acid 
which especially predominate. 

We apjx^nd herewith the figures obtained from green and 
grey Madagascan cowpeas : — 


Duif.d Hvsks. 


WniTic Ckly 



In 100 parts 

In ICO pruts 

In 100 parls 

[n 100 parts 


of .-ish 

of luisks 

of nsh 

of husks 

Silica 

2 ’ 3 S 

0-078 

2']0 

0*069 

Chlorine 

1-42 

0-047 

ro2 

0-034 

Sulphuric acid 

173 

0057 

1-46 

0-048 

Phosphoiic acid 

7 ’do 

0-253 

5-58 ... 

O' 1 85 

Lime 

20'05 

0-669 

19-38 

0-641 

Maj^nesia ... 

16-54 

0'.552 

16*75 

0‘554 

Potash 

25-48 

0-850 

25*82 

0-854 

Soda 

037 

0-045 

1*50 

0*050 

Oxide of iron 

1-24 

0-041 

1-26 

O '042 

Carbonic acid, Xc. ... 

22*22 

0748 

25 'i 3 

0-833 


lOU'OO 

3 '340 

100*00 

3-310 

As mav lie seen, there 

is little or 

no difference 

in the 

composition of the luisks of these two 

varieties of cowpeas. 

Analyses of othei 

varieties 

might or might not give 

similar 

results to these. 

However, 

in relating 

these figures 

to the 

whole crop, a difference of 

more than 

500 grm. is recorded 

in the case of the 

grev variety. 




Decokttcatf.d Seeds. 




Whi 


Gki.;y 



In ifx; parls 

111 lor) parts 

111 too parts 

In loo parts 


of ash 

of seeds 

of asli 

of seeds 

Silica 

0*76 

0028 

0*42 

0016 

Chlorine ... 

0*76 

0-028 

i-os 

0-041 

Sulphuric acid 

2'47 

0*092 

2-96 

O' 1 16 

Phosphoric acid 

2577 

0-964 

24-66 

0 964 

Lime 

4‘47 

0-167 

3*12 

0-122 

Magnesia... 

8 '02 

0-300 

903 

0 ' 3 .S 3 

Potash 

44 ’ 3 ^^ 

I 657 

• 4633 

r8n 

Soda 

3 ' 0.5 

0* 1 1 3 

4-34 

0-170 

Oxide of iron 

o'.U 

0-013 

0-56 

0'022 

Carbonic acid, Xc, 

io'o8 

0-37S 

7-53 - 

0-295 


100-00 

3740 

100-00 

3-910 


Unlike the pods, the seeds show dissimilar proportions 
of potash, lime, phosphoric acid, &c., and these differences, 
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\Phoio by F. dc Sprnay. 

KlCi. 36.- Indians gathering pods of Cowpeas at the Agronomic Station, Rcduit (Mauritius). 
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when expressed in terms of the whole crop, are still further 
accentuated. 


Composition of the Crop. 




W^TI- 



(.» KEY 



Husks 

Seeds 

\\Tiole 

fruit 

Husks 

Seeds 

Whole 

fruil 


kilos 

kilos 

kilos 

kilos 

kilos 

kilos 

Silica 

0-030 

.. 0032 

... 0062 .. 

0-039 

... 0027 

. . . 0*066 

Chlorine 

0 017 

.. 0032 

... 0-049 .. 

0019 

... 0070 

... 0-089 

Sulphuric acitl 

O'OZI 

0-105 

... 0-126 .. 

0-027 

... 0-198 

... 0-225 

Phosphoric aciJ 

0*096 

., I'lOO 

... 1*196 .. 

0105 

... 1-648 

1753 

Lime 

0-254 

0190 

... 0-444 

0-365 

... 0218 

... 0-583 

Magnesia ... 

0-210 

.. 0-342 

0-552 ,, 

0-316 

... 0603 

... 0-919 

Potash 

0-321 

,, 1-889 

... 2-210 .. 

0-486 

... 3-097 

3 ‘ 5^3 

Soda 

0017 

.. O' 129 

... 0-146 .. 

0 094 

... 0291 

... 0-385 

Oxide of iron 
Carbonic acid. 

0015 

■■ 0-015 

... 0030 ... 

0-024 

... 0-037 

... o‘o6i 

&c. 

0-28S . 

... o '429 

... 0-715 ... 

0-412 

... 0-497 

... 0-909 

Total mineral 







matter 

r‘269 

.. 4-263 

... 5-530 ... 

1-887 

... 6-686 

8-573 

Crop 

380 

... 114-0 

...1520 

57'0 

...1 71-0 

,..2280 

Nitrogen 

0-368 . 

3 -S 7 

... 4-238 ... 

0-72 

... 6-46 

„. 7 -i 8 


The differences which we have established need occasion 
no .sur[)rise wlien we hake into account the fact that the 
^■egetalion and producii\’ii\' varv considerably in the two 
varieties. 'The grey varietv, in fad, is one oi those which 
develop best, producing line seeds and a higher yield on 
the fields. In the Saint Hubert trials previously quoted the 
gnw cow pea gave the best green croj). 

As alreadv nienlioned, lh(“ ])lanls torin an exiadlent iodder 
if cut before ilowering, but, general 1\' speaking, thev are 
not used in that wav. d'hey are (ather plouglied in during 
the flowering period or a seed crop is taken. In the latter 
case the)' cannot really lie called a restoraiivi^ crop because of 
the mineral elements abstracted l)v the pods. This, however, 
is balaiu'ed bv the fad iliat the seeds form a verv valuable 
nuiritivi' substance on aiaanint of their high protein content. 
We should also laki* into aciaiunt tlie stems and leaves 
remaining on the ilelds, which, though not equivalent to. the 
fertilizing elements of a green manure, still mean a more 
than negligible contribution to the soil. 



VK'.XA CA'l'JAXG (COWPDA) 


-»5 

In Australia, where considerable use is made of the cow 
pea, it has l)ecn found to be a plant which withstands drought 
remarkablv \v('l] and gives remarkable results. Like all 
cover peas, the cowpea retains soil humidity by interception 
of the solar rays, and consetiuently prevents evaporation of 
the soil moisture. 

In Australia, in a pure cultivation, a good yield is from 
^2 to 14 Ions of green manure to the acre. A bigger yield 
mav be had according to seasonal and cultural conditions; 
in the experimental fields established at vSaint Hubert by 
^I. cl(‘ Villeie we have obtained from 25 to 30 tons. 

Mr. A. 11 . L. MacDonald, Instructor in Agriculture, says 
that in Australia manv soils are so ])Oor that they are in- 
capable of producing a renninerative crop. Bv planting 
with ('owpeas, which artt ploiiglnxl in immediatelv lliey 
start to bloom, these soils can he regeniTaled. ddie siiil is 
broken up, and the organic matters ploughed in d^axMn- 
pose, and ihiis set frei' the fertilizing elements contained in 
the soils. In one ton of green manure could be reckoned 
kilos of nitrogen, ()'5 kilos of phosphoric acid, and 

kilos of potash. With an average crop of 14 tons these 
figures mean a contribution of 40 kilos (>f nitrogen, 15 kilos 
of phosphoric acid, and 45 kilos of potash, which is 
ec|ui\alent to 200 kilos of ammonium sulphate, 87*5 kilos of 
superpliosphate, and 85 kilos of sulphati* of pcitash per acre, 
and this is obviotislv witliout taking into nc('ount the organic 
matters which play such an impewtant part. 

In Mauritius, according as the 'xwvp(‘a is employed as 
a mixed ('rop with canes or as a pure crop, so do the 
results differ as regards (he \’ield. It is usuallv ploughed 
in green, and soils t resiled in this way are greatly improved. 
The following figures were obtained from trials between the 
rows at the Agronomic Station : — 

Cirey 
Brown 
White 
Black 


3,950 kilos, every secoml row 
4,000 .. ,, ,, 

4720 ,, 

3,260 ,, 
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Fig. 37,— Cowpeas {Poo 7 ia variety) grpwn in sandy soil at Hawkesbury 
College (Australia). Yield abotit 34,600 kilos per hectare. 



Ai:riailtiiral i.azeth\ N.S. W. 

Fig. 38. Cowpeas (black variety}, Same conditions as above. Yield 
about 35jioo kilos per hectare. 
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Samples taken from tlie various lots gave the results 
tabulated herewith : — 

Percentage Composition of the Green Fodder. 



Grey 

Brown 

White 

Black 


cow pens 

cow pens 

cow peas 

cow pe.is 

Water 

84‘I0 

86*50 

... 84*30 

... 88*6o 

Ash 

I *40 

1*52 

... 1*40 

102 

Cellulose 

5-61 

.3-53 

5*29 

4-36 

Fat 

06; 

0*71 

0*71 

0*28 

Sugars 

o‘g8 

i -53 

... 

— 

Non-nitrogcnous matter 

4'94 

4*21 

5*92 

4-12 

Nitrogenuus matter 

2-30 

2*00 

2*38 

1*62 


lOO'OO 

100*00 

100*00 

100*00 

Nitrogen 

0-37 

0*32 

... 0*38 

0*26 

Percentage Composition of the Dry I\Iatter. 



Grey 

Brown 

White. 

Black 


cow peas 

cow peas 

tow peas 

p®«r peas 

Ash 

8-8o 

11*30 

8*8o 

8*98 

Cellulose 


26*16 

•• 3371 

38-30 

Fat 

4*24 

5 '23 

4-57 

2*46 

Sugars 

6' 20 

1 1 '33 

— 

— 

Non-nilrogenous matter 

31*00 

31*17 

... 37-67 

... 36*08 

Nitrogenous matter ... 

I 4'45 

14*81 

15-25 

14*18 


[00*00 

100 00 

100*00 

100*00 

Nitrogen 

2-31 

2-37 

2*44 

2*27 

Percentage Composition 

OF Ash. 



( 1 ley 

Brown 

White 

Black 


cow pean 

cow peas 

COW peas 

cow peas 

Silica 

... 492 

4*26 

... 5-91 ... 

5-64 

Chlorine .. 

... 3*04 ... 

2*88 

... 3 -M ... 


Sulphuric acid 

... 3-56 ... 

3'39 

... 3 ' 6 i ... 

# 

Phosphoric acid 

... 5'47 ... 

6 '43 

... 6*55 ... 


Lime 

... 24*64 ... 

22'ro 

... 23*31 ... 

29*16 

Magnesia ... 

8*10 

11*29 

... 10*44 ... 

10*23 

Potash 

... 25*55 

28*40 

... 24*02 

22*28 

Soda 

2*64 

I '09 

2-85 

0*70 

Oxide of iron 

1*48 

1 *61 

1*67 

^■32 

Carbonic acid, &c. 

... 20'6o 

i 6*55 

... i 8*.}7 ... 

20*44 


100 'OO 

100*00 

I 00 *C 0 

100*00 

Pkrcent.age of Mineral Matter in Green Fodder. 


Grey 

Brown 

White 

Bkirk 


cow peas 

cow peas 

co\s- pens 

cow [teas 

Silica 

... 0*069 ... 

0*065 

... 0*083 ... 

0*058 

Chlorine ... 

... 0*043 ... 

0*044 

... 0*044 ... 

0*029 

Sulphuric acid 

0*050 ... 

0*052 

... 0*051 ... 

0*029 

Phosphoric acid 

0*076 ... 

0*098 

0*092 ... 

0*047 

Lime 

... 0*345 ... 

o‘, 33 ^ 

... 0*327 ... 

0*296 

Magnesia ... 

... 0*113 ... 

0*172 

o*r46 ... 

0*104 

Potash 

... 0*358 ... 

0*432 

... 0*336 .. 

0*223 

Soda 

... 0*037 ... 

o'oi6 

... 0*040 ... 

0*007 

Oxide of iron 

... 0*021 ... 

0*024 

... 0023 ... 

0*013 

Carbonic acid, Slc. 

... 0*288 ... 

0*281 

0*258 ... 

0*214 


r400 


I ’520 


1*400 


ro2o 
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Percentage of Mineral Matter in Dry Substance. 



Grey 

Brown 

White 

Black 


cow pens 

cow peas 

cjw peas 

cow peas 

Silica 

«'433 

0-481 ... 

0-520 ... 

0-506 

Chlorine ... 

0*268 

... 0-325 

0-276 . . 

0-255 

Sulphuric acid 

0-313 

... 0-383 ... 

0-318 ... 

0-255 

Phosphoiic acid 

O'^Si 

... 0-727 ... 

0-576 ... 

0-418 

Lime 

216S 

... 2-497 

2-054 ... 

2-610 

Magnesia ... 

0713 

1-276 ... 

0-919 ... 

0-919 

Potash 

3 .- 2^|8 

... 3-209 ... 

2'[I4 ... 

2*001 

Sodfi 

0-232 

0-123 

0251 ... 

0*063 

Oxide of iron 

0-130 

0-182 

0-147 ■■■ 

0*1 19 

Carbonic scid, &c. ... 

I -814 

2-097 

1-625 

1-834 


8-Soo 

11-300 

s-800 

8-980 

Composition 

OF THE Whole 

Crop. 



Grey 

I’rcwii 

White 

lilack 


cow j)e.is 

, ..w pe.ns 

cow })eas 

COW peas 

Silica 

2-719 

2-600 ... 

3-088 ... 

1-891 

Chlorine ... 

1-683 

1-760 ... 

1-637 

0-945 

Sulphuric acid 

I -966 

2 "080 . . , 

1-897 

0-945 

Phosphoric acid 

3-021 

... 3-920 ... 

3-422 

1-532 

Lime 


... 13-440 ... 

12-164 

9-650 

Magnesia ... 

4'477 

b-880 

5 ' 43 » ■■■ 

3-390 

Potash 

14-117 

... 17-280 ... 

12,499 

7-270 

Soda 

1-436 

0-640 ... 

1-488 ... 

0-228 

Oxide of iron 

n-8i6 

0-960 ... 

0-856 ... 

0-424 

Carbonic acid, (S:c. ... 

1 1 -390 

... n-2:^0 

9-598 ... 

6-975 

Total mineral matter 

55-260 

... 60-800 

52-oSo 

33-250 

Nitrogen 

14-500 

I 2 '800 ... 

14-140 

8-470 

Weight of green crop 

3 i 95 o 

4,000 ... 

3,720 ... 

3,260 1 

,, dry crop... 

628 

540 ... 

584 

372 


When a seed crop is in ken tlie leaves and stems remaining 
on the fields still represent a fairly high contribution of 
fertilizing matters and organic substances. 


Tolal mineral matter 

Ore) 

kilos 

,, 42*864 

Whilf 

kilos 

... 44-720 

Black 

kilos 

28*690 

Nitrogen 

7-07 

9*10 

6-16 

Phosphoric acid 

1-322 

1-976 

i’io9 

Lime ... 

.. 11*56 

9-98 

6-33 

.Magnesia 

4*01 

■■■ 4-55 

2*76 

Potash 

8-23 

12-61 

6*68 

'rhc'sp figures show 

('icarly the 

advantage 

there is to be 

gained liy using this 

reslorative 

plant, even 

if the actual 


object be a seed crop. 


We cannot close this account without giving the analysis 
of cow peas imported into India, published by Dr. Leather 
in the A^ricuUural Ledger, 
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Fig. 39.- -Disc Harro’w picparins,^ a Field of Cowpeas for 
l)lou^diin^' under, {.-\ustralia.) 



. li^n'cidirtral (raziftc, 4V, S, li\ 

Fig. 40. — Ploughing under a Crop of Co^vpeas, (Australia.) 
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VIGNA CATJANG (COWPEA) 



Seed 


Water 

8*85 per cent. 

Ash 

379 


Cellulose 

3*20 


Fat ... 

... f 38 

,, 

Non-nitrngenous matter 

... 64*31 

,, 

Nitrogenous matter 

... i 8‘47 



ICX )'00 


Nitrogen 

3’20 

,, 

Protein nitrogen 

2*95 


We append further the results of 

trials made 

witli cow 

peas in Australia and elsewhere. 1die following yields per 

hectare of green fodder and ha}' were 

obtained from a pure 

crop : — 




iieen fodder 

Way 

tons 

Ions 

I 

26*654 

7-3 

2 ... 

25*250 

62 

3 

24521 

5 9 

4 

21-323 ■ 

5'4 

5 

19'596 ... 

57 

6 ... 

18-480 

5'2 

7 

18-480 

5-0 

8 

17769 ... 

4 7 

9 

i 6 ‘iti 

4‘3 

'Idle above varieties, cultivated in 

d cn nessee, 

U.S.A., 


were sown on May and harvested in August. 

In Australia the blaek \arielv has been proved to ])e the 
most useful. It givt^s a high vitdd of seeds, leaves, and 
stems, and is very well adapted for use as green manure, 
hav, or seed. Owing to tlie ease with which the seeds of 
this varietv ripen, it is to f)e partictilarl v recomnumded for 
this last: purpose. 

d'he above conclusions are the outcome of various 
ex])eriments. 

M. Desruis.seaux informs us of the existence at Anjouan 
(Comoro Islands) of a wild t'owpea whit'h has smaller leaves 
than the cultivated species. The flowers are pale blue, but 
there is a pink variety ; the stems run along the soil, but are 
little branched; the seeds are brown, with black stains about 


mm. across. 
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An analysis we have made of a sample, for which we 
are indebted to M. Desruisseaux, gave figures pointing to a 
richer nitrogen content : — 



In ICO parts of 

In 100 parts of 


dry matter 

natural substance 

Water 

— 

85-15 

Ash 

15*04 

2-23 

Nitrogen 

3*43 

0-51 
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CHAPTER IV. 

COMPARISON BETWEEN VARIOUS ROTATION PEAS. 

Judging from the results obtained from our experimental 
fields, it is ditlicult to sa\' to which pea the preference sliould 
be given. 

Although, viewed a.s a whole, all show an ecjual numbtu' 
of good qualities, v et each individually shows some particular 
properi\- which may give it the |>referenc(‘ according to the 
conditions under which one is working and the type of culti- 
vation it is wished to pursue. 

In fields eiuireh' under a rotation tin* Lima bnan. 
Hengal bean, and trailing cowpeas will in* seen to give 
excellent results; on tin* oilier hand, in a mixed (‘iihivaiitn’i 
the jai'k bean, dwarf cowpeas, and amberitjues will give llu* 
greatest ad\ aiiiages. 

At the saiin* lime it should be stalc'd that tlH‘s(* lati(*r 
\'ari(*lies art* just as well suited to In* culti\at{*d alone as lln* 
formt*!', wh(ts(‘ trailing stems j)r(*\a‘ni tli(*ir ust* with canrs. 

It was inter(*sti ng to asc(*rlain what innuence tlie distam r 
at w'hich the plants were placed had on the propoitifuial 
vield of these p(‘as, and with this object sonn* plots were 
planted at intervals ot o'66 metrt*, and others at intervals ol 
] metre. In the majorilN' rif c'ases the vi(*lds ol green matter 
were higher, both wlien the plants were spaced at intervals 
of o'66 metre and when planKxl singl\’ instead of in pairs. 

However, it should be added that in practice it is nec(*ssary 
to sow two or tliree seeds in a group in order to be sure ot 
a crop. All the ])lanls mav In* left, es|X‘cially when the 
object is to obtain a ihit'k covering to prevent tlie growth 
of weeds. 

In the following table the yields per heel a re of green 
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fodder are for a pure cultivation, consequently no comparison 
can be made with those from a mixed cultivation : — 



Lots Planted ai 

o'66-Mei'hi.: 

tjOTs Plan 

Kl> AT 


Intkev 

M.s 

1-Mktre Intervals 


1 plant 

plants 

r plant 

2 pituits 


Kilns 

Kilos 

Kilo.s 

Kilos 

Yellow cowpeas 

•• 63,950 ... 

60,400 ... 

53,300 ... 

43-350 

Grey 

... 74,650 ... 

74,650 ... 

43,350 ... 

32,000 

Jack bean... 

... 37,200 ... 

32,700 ... 

28,450 ... 

24,900 

Muctina utilisy black 

■ 53,Soo ... 

47,i^5o ■■■ 

48,500 ... 

34,350 

,, white 

... 50,4^0 

44,050 ... 

30,800 ... 

27,000 

,, striped 

... 36,250 ... 

31,500 ... 

43,350 ... 

40,300 

Phaseoltis heivolus . . , 

■ ■ 55,900 ... 

5', 650 ... 

41,450 .. 

39,100 

‘d’Acherypea 

... 31,500 ... 

26,050 ... 

23,200 ... 

20,750 

^PoL dragees 

... 24,150 ... 

18,950 ... 

20,375 

15,850 


* Another name for the Lima bean is tiie d'Acherypea. Pois dragee is the 
name given in Pourbon to the white variety of this species, which is cdilile. 


'riie advantage of sowing Leguminos^ in mixed cultiva- 
tions, tliat is to sa}’, in cultivations between rows of 
canes, soon after the latter have been planted, is that they 
occupy soil which is temporarily empt^■. Thc\ prevent the 
growth of weeds and retain the soluble stths which, at this 
period ot torrential rains, would be washed a wav and lost. 
If the ('rop is ploughed under when in bloom all (hes(‘ 
principlfcs are returned to the soil. 

It the lit'kl is to laauain under a rolalion crop few a cewtain 
lengih of tim(\ trailing pt^as are^ tlu* most suiialile, and in 
llie loia'going tal)le we liave gi\'en i1k‘ yields that tnav bi* 
expe'cted. In cull ival ions between canes the yields are con- 
siderably lower, as onlv aliernale rows are planted. In that 
case, eiiher non-trailing jw-as shotdd he used or the creeping 
stems should be' trimnu'd off along the whole' row to avoid 
smothering (he young e'anes. Appended are the yields 
obtaini'd from our trials at the Station : — 


CUbTIVATION BETWEEN CaNES. 


Jack liean 

i4,8eo kilt 

,s per hectare. 

green matter 

d’Acherv pea 

I [,850 

,, 

Crntalaria 

If, 700 

!, ,, 

,, 

Pha^eoins heholus 

7^050 

,, ,, 

, , 

Dolichos lahlah 

... 11,550 

,, 1! 

,, 

(irouml-nuts 

12,600 

M ,, 

,, 

Cowpeas 

10,210 


,, 

Voandxeia 

9,950 
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What is the value of these peas from the point of view 
of the fixation of atmospheric nitrogen ? It is impossible to 
attribute a greater value to any particular one more than 
another ; the conditions vary with every variety, and 
numerous other factors enter into play and are the cause 
of the same pea giving different results. 

It is observed that the proportion of nitrogen is higher 
in some than in others, but when this element is stated in 
terms of similar areas, provided the yields from these areas 
are not considerablv lower (such as those of the Lima bean 
and pois dragees), the weights of nitrogen per hectare do 
not vary within verv wide limits. 

In the following table we have taken the average of the 
figures from the four trials {jiioted in the first table as repre- 
senting the a\'crage vicld per a r pent, and liave calculated 
the nitrogen per hectare on this basis. 



NiTkii(a-:MH.’s 


Nitrogen 

Averat^e 

Nitvogfin 



"liLw 

ill luo 

yield 

per 


parts of 

parts of 

parts of 

per lieetarc 

hectare 


dry 

Ltreoii 

nainral 

ill kilos 

ill kilos 

Yellow cowpeas 

;nr\tter 

21'00 ... 

matter 

2-40 

substance 

0-38 ... 

55,200 

209-7 

Grey ,, 

i 8'93 

2-70 

0-43 ... 

56,150 .. 

24 1*4 

Jack bean ... 

IS75 ■ 

4-69 .. 

0-75 ■■■ 

30,800 ... 

231-0 

Mmuna black ... 

t8-I2 ... 

3*13 ■■ 

0-50 ... 

46,200 ... 

231-0 

,, wliite ... 

20'o6 ... 

3*37 ■■ 

0’54 ... 

3 ^n 50 

205-9 

,, striped... 

24-37 ... 

4 ' 5 o - 

0-72 ... 

37,900 ... 

272-9 

Phascoliis heholus 

17-30 

.V32 .. 

0-53 

46,900 ... 

248-5 

Lima bean ... 

13*93 ■ ■■ 

2-25 

0-36 ... 

25,350 ... 

gi'2 

Pois dragees,,. 

19-49 ■ 

2 - 3 « ,. 

0-38 ... 

19,900 ... 

75*6 


Wiihoiii drawing any comparisons between these different 
peas it ('an, nevertheless, he seen that by ploughing in the 
crop I he total of nitrogen incorporated with the soil is very 
high and constitutes a clear gain, since the larger portion is 
derived from the atmosphere. Thus considerable advantage 
is to be derived from the practice of crop rotation, and no 
planter who is mindful of his interests should neglect an 
opportunity of enriching his land every year by cultivating 
suital)le peas, either as a pure crop or interplan ted with 
canes. 
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Account should also be taken of the sum of organic 
matters contained in a crop of peas when in flower; organic 
matters manufactured by the plant itself which break up 
and enrich the soil. 

In the following table we have inserted the weight of 
organic matter per* hectare for each variety, and we are 
thereby able to calculate the quantity of manure to which 
this mass of organic matter is equivalent. The first eight 
varieties give an average of 6,712 kilos to the hectare, equal 
to about 45 metric tons of manure. 

Wherever the soil is impoverished by a mono-culture it 
is ahvays advisable to return the elements abstracted in a 
methodical way. In the Coral Islands, where Al. lloname 
has made a study of the coco-nut tree, he lias not failed 
in his valuable report on tlie composition of the coco-nut 
tree to advise the sowing of d’Achery peas, cow peas, &c. 
'fhey could be ploughed in and would enrich the .soil, which 
is particularly poor in nitrogen owing to the diffiiTiltv 
with which (he h^n’es and other detritus of coco-nut trees 


decompose. 

Dry 

(ireen piia 

Ury matter 

H.iy 

Organic 

matter 


matter 

per hectar 

per hectare 

per lieclare 

per hectare 


per cent* 

kilos 

kilo.s 

kilof? 

kilos 

Yellow CO wpeas 

11-45 ■■■ 

5=1.200 

... 6,519 ... 

6,949 . 

• 5.558 

tliey ,, 

14-25 ... 

56.150 

... 8,000 ... 

8,799 . 

■ 7,1.31 

Jack bean 

25-00 

50,800 

... 7.700 .. 

8,470 . 

,. 7,167 

Mucuna utilis ^ black ... 

17-30 

46,200 

... 7v99^ 

8,790 

7.065 

. 7,300 

,, while 

16-84 

3^. >50 

... 6,423 ... 

• 5.859 

,, siriped... 

Amberiqties ... 

18-43 

37,900 

... 6,984 ... 

7,681 

6,506 

19-80 ... 

46,910 

... 9,287 ... 

10,216 

. 8,304 

Lima bean ... 

16-15 • 

25^350 

... 6,503 ... 

7,176 . 

• 5.873 

Pots dragees ... 

12’2I ... 

19,900 

... 2,426 ... 

2,670 

2,189 


As analyses of all these crops have been made at the 
Agronomic Station we have constructed a comparative table 
showing the proximate analyses of these Torage plants. As 
regards their use in the feeding of live stock we shall study 
them later. The information will be ’p&icularly useful to 
dii^e who wish to make use of them as green fodder onlv. 

IS 
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Percentage of Green Matter. 







Non-iiiiro- 

Nitro- 



Water 

M Ineral 
matter 

Cellulose 

Fat 

genous 

genous 

Total 






m.auer 

matter 


Yellow cowpeas 

« 8’55 

i ’39 

3'30 

0-37 

3 '99 

2 ‘40 

100-00 

Grey ,, 

8575 

1-56 

4-04 

0*39 

5-56 

2‘70 

100-00 

Jack bean 

75-00 

2-52 

6*12 

0*79 

10-88 

4-69 

100 'OO 

Mucuiia black 

82-70 

1*51 

7-19 

0-39 

5-08 

ru 

1 00 -00 

,, white 

83-16 

1-49 

6-72 

o '54 

4-72 

3’37 

100 '00 

,, i:triped 

81-57 

1-28 

7’12 

070 

4-83 

4 ' 5 o 

100 ’00 

Amberiques 

80 -20 

2-11 

7-67 

0-66 

6-04 

3'32 

100-00 

l.ima bean 

83-85 

1-58 

6 -29 

0-41 

5-62 

225 

1 00 '00 

Pois dragees 

87-79 

I ’22 

4-27 

0-30 

4-04 

2-38 

100 '00 


It is interesting’ to see that tlie species which contains 
the least water and the highest proportion of ash is the Jack 
bean ; notwitlistanding, in the case with which we are deal- 
ing tile total of mineral matters which it vields per hectare 
is lower than that of cow peas and amberiques. On analysis 
the Jack bean gives higher figures for lime and phosphoric 
acid. These differences in no wav implv the superiority of 
anv particular bean. 


Percentage of Dry Matter. 



A ill 

Cellulose 

Fat 

Non- 

nitrogeiious 

Nitrogenous 

matter 

Tolal 





matter 


Yellow cow peas 

12-02 

28-51 

3-22 

35*46 

20-79 

loo-co 

Grey „ 

10*87 

28'I0 

2-70 

39’ 59 

18-74 

ico*oo 

Jack bean ... 

lO'OI 

24-22 

3''5 

44 '06 

18-56 

10000 

Mucuna utilis^ black 

8-66 

41-25 

2-23 

20-92 

17-94 

lOOOO 

,, white.,. 

8-8o 

39 'S 4 

3 ‘J 9 

28-61 

19-86 

100 00 

,, striped... 

6-87 

38-30 

376 

26-94 

24-13 

ico-oo 

Amberiques 

10-58 

38-40 

3-28 

30-58 

17-lb 

100-00 

Lima bean 

970 

38-56 

2-48 

35'47 

1379 

10000 

Pois dragees 

9-90 

34'67 

2-45 

33‘68 

19-30 

100-00 


It is impo.ssible to decide from tfiese results whether any 
one pea is more valuable than another, d'lie choice will 
depend entirely on the type of cultivation intended and the 
climatic conditions prevailing in the district where it is 
groAvn. One pea may be best adapted to these conditions 
whilst another may be better suited by a different climate. 
The planter must gain his own experience and decide for 
himself Avhich variety will be most remunerative. 
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MANGANESE IN THE LECUMINOS/E. 

Nearly all soils contain manganese, and as the majority 
of plants contain it as well, it is logical to suppose that in 
many cases this clement is assimilable. 

It is, indeed, difficult to specify in what forms manganese 
is found in soils, for while some only give up this element 
under the action of strong acids, others yield it when treated 
not only with very weak acid solutions, but even M-ith water. 

Having had occasion, since 1897, to pay particular atten- 
tion to the soils of Mauritius, we have had perforce to inquire 
into the manganese which a good number contained. The 
average proportions of manganese in soils are from o' 150 to 


0'200 per cent. : — 

Localities 

Soils 

N[angflnese per cent. 

j 

( 1 

0'II2 


i 2 

0-387 


( 3 

0-055 

II 

4 

0-239 


( 5 

O' 233 

Ill 

1 6 

O'i 6 o 

1 7 

0 - 2 II 

IV 

1 8 

0-214 

i 9 

0-265 


(10 

Q‘i8o 


1 II 

o- 2 i 8 

V 

... J12 

Q'liS 


1 ^3 

O’loS 


' 4 

0-176 

VI 

ii6 

0-163 

0-074 

VII 

1 17 

0-322 

(18 

0179 


In a given locality the relations as regards solubility 
under the action of weak acids and the initial content of 
manganese in the soil are inconsistent. By initial content 
is meant the figure obtained by treatment with strong acids. 
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MANGANESE IN THE LEGUMINOSAL 


In the nitrification trials, commenced in 1897 and con- 
tinued by Boname in 1898 and 1899, it has been demon- 
strated that the manganese combines with the nitric acid 
formed whenever bases, such as lime or ammonia, are absent. 

It may be said, without contradiction, that the nitric acid 
formed during nitrification does combine with the manganese, 
in spite of the soil not being devoid of lime, and this would 
prove that the manganese is easilv attacked. 

The experiments we have made on the solubility of the 
manganese in our soils in very weak acid solutions have 
shown this solubility to be fairly great. 

Take 100 grm. of dried soil and 500 c.c. of nitric acid 
solution at 2 c.c. per 1,000. 

After dissolving for twentv-four hours, with frequent 
shakings during the first ten hours, we have : — 



In joo Parts of Soil. 


Total 

Manganese soluble 

Alanganese soluble 

manganese 

in 2 per i,ooo 

ill water 

O'2O0 ... 

o'oi6i 

Traces 

0'2i8 

0-0075 

... ,, 

0-189 

00013 

... ,, 

0'253 ... 

0-0184 

— 

0-193 ■■■ 

o-ooo8 

-- 

o'265 

0’0102 

Tracts 

0-239 ... 

T'raees 

— 

0112 

0-0024 

Traces 

o '387 ... 

0-0047 

... 

o-[i8 ... 

0-0063 

— 

o’loS ... 

0'0035 

Traces 

0-322 ... 

0-0097 

M 


Aqueous solutions were substituted for weak acids, under 
the same conditions, f.c., luo grm. of soil + 500 c.c. of 
distilled water, dissolved for twenty-four hours. 

The quantities found were too small to be measured, but 
the solutions were sufficiently coloured to demonstrate the 
presence of manganese. 

In his annual report for 1908 M. Boname has given n 
series of figures showing the proportions of manganese in 
the ash of different plants. We reproduce these herewith, 
at the same time establishing the relationship between the 
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ash from the dry matter and that from the natural substance 
in order to demonstrate any differences that may occur. 



In too parts of 

In too paits of In loo parts of 


ash 

dry matter 

natural substance 

Mayavla arundinacea. , 

I'I 55 

0-087 

0'012 

,, dried leaves 

0504 

0-044 

0*010 

Thea sinensis ... 

o’SgS 


... 

Rice (stems) ... 

O’tl^ 

0-014 

0 -005 

Iponuxa batatas 

0245 

0-030 

0 003 

Musa paradisiaca 

0376 

0-033 

0-006 

Vanilla 

0-380 

0-036 

0004 

,, 

o'68o 

0-065 

0-009 

Canes (stems) ... 

0-371 

0007 

0-002 

,, (leaves)... 

0-174 

0-013 

0-003 

Notwithstanding that all these plants belong to different 

families they have all a 

more or less high manganese content. 

Some, such as }\laranta arundinacca and 

Thea sinensis, 

absorb a fairlv high p 

roportion ; in 

the first 

case we obtain 

ri55 in 100 per cent, of ash, and in 

the second case o’SqS. 

We have investigated the proportions of 1 

manganese con- 

tained in the ash of our restorative crops, and have obtained 

the following results 

- 



Percenl.ijje of manganese, 

Ash 

Dry 

Xatiiral 

stems and leaves 


m.atter 

substance 

Vi§na Catj<ii 7 ^ ... 

O'fOO 

0-043 

o'oog 

Lathy rus (Dholl) 

o'iSo 

O-OI 1 

O’OIO 

VoandLeia siihlervama 

0553 

0-053 

0015 

Phaseoliis lunatus 

0-341 

0-0^5 

0*005 

,, helvolus 

0-380 

0 02S 

o-oo6 

Miicuna airopurpurea 

0-197 

— 

— 

Arachis hypogica ... 

0‘203 

0023 

0005 

,, ,, 

0-330 

0-030 

0-007 

CiCsalhin ia sap pa n 

0-174 

oo[4 

0-004 

Crctolaria retusa 

0-090 

oooS 

0003 

Dciichos hulbosus 

0-282 

-- 

— 

Can aval la ms i joy mis 

0.090 

0*009 

0-003 

Tephrosia Candida 

o'ogo 

0-013 

0-C03 

The above results 

md those from the preceding tables 


clearly show that the manganese in our soils is readily trans- 
ferred to tlie vegetation, and although it is impossible to 
pronounce as to the usefulness of employing salts of man- 
ganese, we mav take it that their influence would not have 
a marked effect on the vegetation. 

We have examined the seeds of our leguminous plants 
to find out whether they contain any manganese, and 
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although the quantities have not been measured, the follow- 
ing notes will serve to show their content of this element : — 


Mucuna iitilis 
Ciuf ariednum 
Soja hiiptda 
Vigna Caljang 
Phaseoim hclvolus ... 
Canavada mdformis 
Dolicho^ bidbo:,ii^ 

Arcuhh kypogtzu 
Voandzeia ... 

Ttpkrona Candida ... 
Psopkocarpiis telragoHolohns 


Traces 


Appreciable 


Traces 

Appreciable 

Traces 

Appreciable 


It seems to be ab.sent from the husks, as the majority 
of our experiments have given negative results. Tliis element 
no doubt becomes localized in the seed while this latter is 
maturing. 

According to the experiments already quoted the man- 
ganese is seen to be dissolved by water and bv very weak 
acid solutions, and this occurs in soils from various localities. 
Consequently we may conclude that the manganese in our 
soils is easily assimilable, because, firstlv, water and verv 
weak acid solutions are able to abstract it ; and secondlv, 
because plants assimilate it naturally, their ash often con- 
taining fairly high proportions. It is difficult to specify the 
states in which manganese is present in soils, as these states 
are capable of being modified and the metal transformed into 
soluble or insoluble salts. In certain soils it is possible that 
the acids formed during the decomposition of organic matters 
dissolve certain elements, such as manganese, and combine 
with them. 

In the case of soil analyses by treatment with aspartic 
acid it has been noticed that, in many cases, an appreciable 
quantity of manganese is liberated. This would tend to 
prove that as this metal, in some states, is so easilv attacked 
by organic acids, no special effort on the part of the plant 
is required to assimilate it. In such circumstances it may 
be concluded that this metal has a physiological action on 
the plant. 
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CHAPTER VL 

PRUSSIC ACID IN THE LEGUMINOSA. 

Soi[E considerable time before the discovery of prussic 
acid by Scheele, in 1782, it ^vas known that certain plants 
possessed extremely violent poisonous properties. The work 
of Berthclot and Gay-Lussac shed new light on this question 
and stimulated further research. 

As far back as the beginning of the nineteenth century 
it was known that several of our colonial peas were of bitter 
flavour and had a poisonous action. Cossigny, in his 
Moyens d ’amelioration des Colonies/’ tells us of a number 
of accidents that were recorded due to the consumption of 
certain peas, Avliich, as they grew older, acquired a bitter 
taste. 

In 1898 the chemist Marcadieu established, bv a 
series of most interesting experiments, that prussic acid 
was not actually found in the seeds of Phaseohis hinahis, 
but was only formed under certain conditions, as, for in- 
stance, after several hours’ maceration. Wlien the seeds 
are plunged into boiling water the analysis shows no trace 
of prussic acid, the latter thus being produced in the same 
circumstances as in bitter almonds. 

iM. Boname, Director of the Agronomic vStation of 
Mauritius, was the first to deal with the que.stion. In his 
report for 189S-99 iM. Boname made a thorough study of 
the occurrence of prussic acid in this plant, and established 
its presence both in seeds and leaves after tliey had been 
macerated in water. 

Like the bitter almond, the d’Achery pea {Fhaseolus 
lunaius) contains a glu coside, amygdalin, discovered by 
Robiquet and Boutron-Charlard in 1830, which, under the 
influence of a soluble ferment, emu 1 sin, becomes hydrated 
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and gives rise to benzoic aldehyde, or essence of bitter 
almonds, to glucose and to prussic acid. This glucoside also 
becomes hydrated under the influence of weak acids. 

In order to bring about this reaction it is sufficient to 
pound up the almonds and to moisten them ; the contents 
of the cells react on each otlier and produce prussic acid, 
whilst in the whole seeds tliese two elements remain isolated 
and inactive. When heated to boiling point the emulsin 
loses its properties. 

Boname has shown that the d’Achery pea behaves 
in exactly the s^ime way. Bounded up and distilled im- 
mediately afterw.ards, without previous maceration, no trace 
of prussic acid is found ; when macerated for six hours in 
water this acid is formed and is found in the subsequent 
distillation. A negative result is obtained if boiling is 
carried out before maceration. 

Thus, under normal conditions, the d’Achery pea con- 
tains no prussic acid, and it is only after maceration in 
water that this acid is formed; lukewarm water accelerates 
its formation. It has also been shown that the ripe seeds 
contain a larger amount and that other varieties of the 
d’Achery pea are absoluteb- devoid of glucoside. 

After M. Boname had published his work he was asked 
by Professor Dunstan to forward some .seeds of the d’Achery 
pea to enable iiiin to investigate the composition of the 
glucoside wlii(']i gives rise to the prussic acid. 

Professor Dunstan calls it phaseolunatin, and proves 
that tins glucoside is of different composition to that of 
amygdalin, lotusin, See. Tie thinks that the ferment which 
converls this glucoside into prussic acid is in all probability 
emulsin. 

vSince then Dr. Melchior Trciib, of Buitenzorg, has made 
a very complete study of plants containing prussic acid and 
of Phaseohis liinatus in particular. 

1 1 is inve.stigatifjns have been particularly directed towards 
the leaves in their various states of growth, and he comes 
to the conclusion tliat the proportion of prussic acid is very 
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much higlier in the young leaves and that it disappears as 
the leaf ages and withers. 


Very yoiinfT leaves ... ... ... ... 0-232 per cent. 

Leaves on the point of falling... ... ... 0 009 „ 


There is, however, one exception to this rule, and it 
occurs among the T.egurninos^e. The .species in question is 
Indigofera galegoides, and it gives the following restills : — 


Very young leaves 
Young leaves 
Adult ,, 

Yellow ,, 

Fallen ,, 


0*114 cent. 

0*115 M 

o’i45 

0104 ,, 

O’loS ,, 


One phenomenon observed by M. 1'reub is that the leaves 
of Phascoliis lii7uiliis’ yield prussic acid when distilled direct, 
that is, without previous maceration. 


PKHCKXT.tGE OF PrUSSIC ACID IX FRKSH Le.AVES. 



Direct 

distillation 

Distillation 
lifter maceration 

Totals 

Waler 

O'O^O 

0-094 

0-134 

Absolute alcohol 

O'OOJ 

0-093 

0096 

Water 

0-105 

0“ii8 

0-223 

Alisolute alcohol 

0003 

oigt 

0-194 


M. Treiib draws the following conclusions from these 
experiments : “ Undoubtedly a portion of the prussic acid 
set free in direct distillations is due to a dis.solution of 
glucosidcs. \o mattei' how rapid he the means adopted for 
raising the temperature of the leaves to that of the boiling 
point of water there still remains sufficient time for the 
enzymes to bring about a ( crtain reduction of the cyanhydric 
glueosides. On this point a comparison of the mixture, after 
direct distillation bv means of boiling water, with that 
obtained from a boiling sea-water solution, can leave no 
doubt.” 


Percext.acf ok Prussic Acid in Fresh T.e.aves. 


P/iaseolus lunatus 


l)0iliii.5 water 
O'O'O 

0052 


Boiling salt w.-itet 
solution 

0-02fl 

0 -0J9 


The differences which exist between direct distillations 
find those after maceration allow iis to suppose that the 
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prussic acid which occurs does not arise from a glucosidic 
substance, reduced bv an enz3une, but from a much less 
stable combination. This is the conclusion reached by Dr. 
Treub. “ Besides, other experiments have demonstrated that 
the reduction of the cyanhydric glu cosides in the leaves may 
be effected with remarkable rapidity. In direct distillations, 
if cold water be poured over the leaves and these be im- 
mediately heated, the quant itv of prussic acid set free is much 
larger than if boiling water had been used at the start. 
Occasional Iv the distillation even draws out the whole.’' 

Dr. Treub has carried his investigations still further and 
has studied the formation of prussic acid, or rather of 
cyanhydric glucoside, in plants. 

Ills researches on lioui/u.s' have furnished a 

proof that the presence of a carbohydrate, and particularly 
of dextrose, constitutes one of the indispensable conditions 
of cvanogenesis in the leaves. Thus light merelv acts as an 
agent in the production of carbohvdratcs, which, in their 
turn, are necessary for the formation of prussic acid. Cells 
which normally produce prussic acid are etjually capable of 
forming it in darkness, provided the supplv of carbohydrates 
is sufficient. 

One method of proving tliis was that of enveloping with 
thin sheets of tin, either portions of young leaves 
or the Avhole of tlie voving leaves (PhasroJus). In spite of 
etiolation, the foliaceoiis portions developed under these 
conditions produced just as much prussic acid as normal 
leaves. 

The researches we ha\'C quoted above are of considerable 
interest and should prove of great assi.stance in the study 
of I.eguminosa) containing prussic acid. At the same time 
they are not the only ones which have been published on this 
question. M. L. Guignard has devoted considerable attention 
to plants containing prussic acid; Alcssrs. Greshoff, Van 
Romburgh, Henry, &c.; and although these latter researches 
are more general in character, the importance of the 
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poisonous properties of certain leguminous plants, such as 
Phaseolus lunatiis, has been emphasized. 

M. P. Guerin, Professor at the hxole superieure de Phar- 
macie de Paris, has published in the Revue scieniifiqiie (1907) 
a very complete treatise on plants containing prussic acid, 
from which we quote several highly interesting passages. 

If, after having taken every possible precaution, and 
supposing the ferment to be completely destroyed by cook- 
ing, we were to eat peas, is there a possibility of a ferment 
occurring in the alimentary canal which would act on the 
undecomposed glucoside in tiie same way as emulsin and 
occasion a fresh formation of prussic acid? 

According to experiments made by Al. Guignard, the 
glucoside phaseolunatin is split up, both in the blood and in 
the alimentarv canal, after the glucoside has passed into the 
intestine, for neither the gastric nor pancreatic juices occasion 
the formation of prussic acid. On submitting the glucoside 
of the bean to the action of a mixture of dried pancreatic and 
duodenal secretions, AI. Guignard has obtained a much more 
definite result than bv working with these two substances 
separately. 

To sum up, boiled Java beans (and the water in Avhich 
they have been boiled as well), even when the emulsin they 
contain has been destroved by heat, still retain their poisonous 
properties; the ferment necessary for tlie formation of prussic 
acid being found in the organism. 

However, this state of affairs is not universal, and the 
rCvSiilts may varv according to the individual ; in view-, 
though, of the doubt which subsists, it is wi.ser to avoid these 
beans. 

Among all the Leguminoste which contain prussic acid 
most attention should be directed towards the Java bean, or 
d’Achery pea {Phaseolus lunaiits), on account of the numer- 
ous accidents for wdiirh it is responsible. 

It is remarkable that Indians are able to eat this pea 
without harm, provided it has been cooked in boiling water. 
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The proportion of prussic acid in the seeds varies accord- 
ing to the district from which they come; for instance, the 
prussic acid content in the seeds of P. liinatus from the 
Dutch Indies differed from that in seeds from British India. 
Beans from the Cape, .Madagascar, Lima, and Sieva are very 
largelv used for human consnmjition and have never been 
responsible for any accident, notwitlistanding the fact that 
according to some analvses the^■ contain as much as o'oio gr. 
per cent, of poisonous principles. Tliis proportion is only 
exceeded where the plant shows a tendency to revert to the 
wild state. 

Numerous \arielies of the Java bean exist which are 
edible. Several are grown in Reunion and are highly 
esteemed: the seeds are of various colours and the white 
pea, known as the pois iiragcc, is generalh’ held to be the 
best. 

Some people liave attempted to generalize from the 
poisonous action that some Leguminos^e, such as Phaseolus 
lunatus, may possess, and ha^■c cast suspicion on such excel- 
lent peas as Canavalia cnsijormis (jack bean), and some 
others as well. 

The experiments we liave carried out on these peas at 
the Agronomic Station have alwa\s given negative results. 
It is admitted that there are scutie which sliuuld not be eaten, 
such as Phascohis lunafiis, Muciina airopiirpurca, Dolichos 
biilbosus, &c., but the jack bean, scjuare pea (Psophocurpus 
tctragonolobiis), and all the peas ('ultivated in our gardens 
offer no danger whatever; on the contrar\’, thev make 
extremely palatable dishes. 

However that may he, according to the figures we give 
below not one of these peas contains anv prussic acid. 


emijormis 
Vipia Catjau'^ ... 

PiOth near pH t leira'^ouololni r 
Dolichos bidbosus 
/"^fneuna ulilis ... 
Phastoliis hilvolus 


none 



PRUSSIC ACID IN^ THE LEGUMINOS^ 


237 


Investigations have been made of peas which have been 
pounded up and digested in water. 

Origin aiul colour of pKncEXTAiiK ok Pivussic A cm 

the peas , — — - - --- 

Dunstaii and Kohn Tatlock and 

Java. Henry Guignard Abrest Thomson 

Mixed peas, all colours... o-o38-o-!23 o'052-o-o[2 — 0’027-0*i37 

lUack ... o-[o7 0046 — 0042 

Purple black ... ... o'lrb — o'052 o'oji 

Wine red ... ... — — 0-058 ~ 

Brown red ... ... — — 0 037 0*038 

Chesfnut ... ... — — 0-050 

Brown with Hark spots ... 0-103 -- 0-041 Q'ojS 

Pale brown with dark spots 0-104 ^ 0-126 — 

Cream ... ... o-[o5-o'ilo 0-052 0037 0-027 

Black with white .spots ... 0-062 ~ 0-05S — 

Mauritius. 

Purplish black ... o-o88 — -- — 

Brown ... ... 0-087 -- — — 

Lijrht brown ... ... 0-041 — -- — 

Bur.MA. 

Lif^ht brown with purple 

spots 0-004-0-024 o-oii - I Q. 

Cream ... Jiil-woZI O'OOb — j ^ 

Franck. 

Btans from Lima, cream nil traces — — 

,, Sieva ,, traces o'OQ4"0’008 - — 

,, the Cape, veined traces ^ — 

Madacascak. 

White ~ 0008 — 

At the same lime it should be remarked that even some 
edible peas contain very small quantities of prussic acid. 

Above is a highly interesting table on the prussic acid 
content of various peas from Java, ^Jauritius, Burma, 
hrance, and Madagascar, For purposes of comparison 
anah'ses made by Dunstan, Giiignard, Kohn .\brest, and 
d'atlock have been tabulated. 

A few samples obtained from London merchants and 
t'xaniined at the Imperial Institute have given : - 

White peas from Rani^oon 0-025 per cent, prussic acid 

,, ,, Burma ... -.. 0-026 ,, ,, 

,, Lima (America) ... none 

Other samples from London and Paris of white and black 
Algerian beans, reddish-black beans and Onniibe peas have 
given negative results. 
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In spile of all these researches and the conclusions to 
be drawn from them, the fact still remains that these peas 
form a very useful nutriment and are in very general use. 
There is (onsequently ground for believing that these traces 
of prussic acid are not formed during cooking, and that 
prolonged boiling causes them to disappear. Not a single 
case of poisoning has been recorded, although for many 
years past numerous varieties of beans have been in u.se, 
both for human and animal food. 

It is therefore easy to believe that only a few rare species 
are harmful, and ii is wrong, merely on account of a rumour, 
to deprive mankind of the resources offered by nature, 
especially in new countries. 

Some authors seem to attribute the varying proportion 
of prussic acid in simikar varieties to the colour. Judging 
from our experiments, we are not of this opinion, but it is 
practicallv certain that peas improve under cultivation and 
that the glucoside tends to disappear. 

The seeds of Phascolus lunufus (Burma pea), either red 
or white, now (ut tlie market, do not appear to have caused 
anv <accidents. 

In both these kinds the content of the cyanogenetic 
element apparentlv does not exceed an amount equivalent to 
0 020 per cent, of ]:)russic acid. 

As regards the other varieties, beans from the Cape, 
Madagascar, Lim/i, and Sieva, in general use as human food, 
cultivation has caused a very large portion of the poisonous 
principle to disappear, the amount usually not exceeding 
o'oio per cent, (calculated in prussic acid). 

All these peas give e.xcellent results and deserve attention, 
forming as they do a first-rati^ nitrogenous food. 


DANGEROl’S PLANTS. 


Prussic acid is not the only danger offered by the 
Leguminosaj, a danger which, although It has sometimes 
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been exaggerated to the extent of weaving fables around 
some of their number, is none the less existent, as witness 
the cases of poisoning* which have been recorded. 

A number of other plants ]')elonging to this great family 
have been the ('ause of accidents and have been classed as 
dangerous. Where live stock is concerned it is sometimes 
difficult to decide that the mortality is due to any poisonous 
properties the Leguminoste may possess, because abuse of 
these plants, as of majiy others, may provoke a distension 
of the stomach which is capable of causing death. How- 
ever, such is not often the case, and it is no cause for 
astonishment that, in a botanical order containing such 
varied species, we should find plants of different properties, 
some nutritious and harmless and others poisonous. 

Professor Ralph Stockman, of Glasgow University, 
maintains that the poisonous properties of certain Legu- 
minosm are due to the presence of a saponin. 

Mr. Alai den, botanist, and Director of the Gardens in 
Sydney, Xew South \Akdcs, has contributed a very interest- 
ing article on tliis subject to The Agricultural Gazette, from 
which we will give some extracts. 

Mr. Maiden does not give the wdiole of the observations 
made as being certain. It is possible that some points have 
been slighth* exaggerated, but it is none the less true that 
accidents of various kinds have been recorded by responsible 
persons, and it is as well to draw attention to these facts in 
order to enlighten others who may be similarly placed. 

For our own part we think it useful to give a short note 
on each of the plants recorded. Ihose in new countries 
who wish to devote themselves to farming will find some 
useful points whicli should spare them annoyance. 

The subject has been treated by a number of writers, 
and among the chief works of interest we may quote the 
following : — 

Professor Mac Owan.— “ References to J.egiiminous 
Poisoning and Symptoms resembling it.” 
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11. Tryox. — “ I’lants Poisanous lu Stuck. 

Bailkv and Gordon. — “ l^lanis reported Poisonous and 
Injurious.” 

CoRNKViN. — “ Plantes veneneuses.” 

J. T\KNXi:nv. — ” On Loro-weed {Astragalus wolUssi- 
;n/cv).” 

'i\ Wdi.LiAMS.- Some Plants Injurious to Stock, c'<:c.” 

The reports of the Agricultural Departments of the 
I nited States, Oueensland, the Cape, New South Wales, 
&c., contain several articles on this question which are of 
great interest. 


PAPILIONACE>E. 

Abrus precatorius (Climbln;,^ Shrub).- -This plant has small red 
>ccds with black ^perk^ commonly called crab's eyes.'’ 

In 1870 the Indian Commission reported that numerous cases of 
poisoning; of live stock caused by the seeds of this leguminous plant 
I'uid been recorded. 

Astragalus {t 7 ndcr-shrub).— This genus is accused in the United 
States of being responsible for loco disease. The species uiollissiiniis 

reputed to be most dangerous, and Astra i^olus Icutii^inosits and 
} I or nil are also injurious. 

Anagyris fCBtida (Shrub).- This is a shrub of which every portion 
:s poisonous, but it olTers little danger owing to its rank smell, which 
deters animals from browsing it. The poisonous seeds have some- 
times been mistaken for those of the bean owing to their resemblance 
to these latter. 

Brachysema undulatum (Shrub). According to F. Turner this 
plant i'' considered prjisomms in Western Australia. 

Canavalia obtusifolia (Liane). A dangerous [dant which is encoun- 
tered in all tropical countries. 

Crotalaria alata (Shrub). — An Indian plant wliichj according to a 
reijort of the Queensland Agricultural Deparfmimt (iSpi), is poisonous 
I'j live 'tock in that country. 

Crotalaria sagittaMs (Shrub). — This Crotalaria is one of the loco 
leeeds of U.S.A. In Bulletin Xo, 33, A. Williams attaches such 
importance to the injurioii.s properties t»f this plant that he applies 
the name of crotalism to a disease in horses which feed upon it. It 
.'Cems to be the same as loco disease and indigo disease. 

Although this plant is reputed to be very dangerous in New South 
\\ ales and Queensland, in India, where it is very widely distributed, 
it does not appear to have any harmful cfTcct on cattle. 
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Crotalaria Mitchellii (Shrub).- -This species occurs in the southern 
part of AustraliUj New South Wales and Queensland, and is suspected 
of being poisonous. 

Cytisus (Shrub).— The plants of this genus are very dangerous on 
account of the alkaloid, cytisin, which they contain. Every portion of , 
the plant is poi.sonoiis, wood, bark, leaves, floral buds, flowers, pods, 
seeds, and also the subterranean portions. 

Man as well as beasts arc susceptible to this poison. It is the 
flou'ers which are the cause of accidents among human beings. 

Ervum ervilia (Herb). — This plant is cultivated in Algeria and other 
localities and the seeds are used for feeding live stock. It should not 
be used alone, nor should a diet of this leguminous plant be too pro- 
longed, as it contains an injurious element. Animals are more or less 
susccFJtiblc to it, and, according to M. Cornevin, the effects are not 
uniform. The following animals may be said to be most susceptible : 
poultry, pigs, horses, mules, sheep, and oxen. 

The chief symptoms arc somnolence passing into a state of coma, 
interrupted from time to time by muscular seizures, and sometimes by 
]iausea and vomiting. 

Gastrolobium (Shrub).- -The following .s]}ccies are commonly known 
a.s ■’ Ih'iison l)nshc.'^ ; Gastrolohinin ohovaliivi, Li. tr'ilobnni ^ G. sphio- 
suni, (i. oxylobioides , G. calycimnn , G. C(dlfsf(7cliys^ G. bilobnm. 

According to Hooker's ''Journal of botany" the strongest animriU 
arc the fir.'t to fall victims. The first sign is a difficulty m breathing, 
which la>ts for several minutes; they then begin to stagger, and 
eventually fall and die. .After death the ,-tomach of the animal turns 
brown; aiiparently the poison enters the blood-stream and completely 
arrest.' the action of the heart and lungs. The dead flesh of such 
animals jmisons rat>, tind the blood, which turns very black, is fatal 
to dogs, hlowever, the natives are ;ible to cat the flesh, cither roast 
or boiled, without feeling any dl-ettects w hatsoever. 

The flowers are the most poisonous portion of the plant and cau.'C 
the death of numbers of .sheep. Apparently horses are exempt, Ihc 
same hook adds that the best remedy for the sheep 1 .' to pen them up 
in a fold in such a way that the) arc unable to move, and to keep them 
ill this position for thirty-six liours. 

Gastrolobium bilobum (Shrub) is known as the Heart leaf poiso-n 
bu.'^h.'^ It has- been studied by Fraas and Wolff. In the "Flora 
.Austral ien si s it is said to be the mo>t redoubtable of the bush poisons. 

Gastrolobium calycinum (Shrub). --In Western Au.stralia this variety 
is called A'ork Road poison,-' ;nul 6'. calUstachys is called " Rock 
poison." They have been studied by Professor Stockman. 

Gastrolobium grandiflorutn (Shrub). —Baron Alucllcr recognized 
that numbers of shoe]) and cattle had Item poisoned by this plant in 
Queensland. In order to be rid of it ho advised setting fire to it 
'vhcrcver it occurred. It is known in Queensland as " W all flower '' 
or " Desert poison bush.'' 

16 
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Compholobium uncinatum (Shrub).— In The Trca.suiy of Botany’^ 
this plant is considered to be very dan^'-erous to sheep. 

According to Hookers Journal of Botany” an experiment with this 
plant on sheep led to the rapid death of the animals. However, Mr. 
H. .Maiden, Government Botanist in Sydney, states that in Australia 
the plants belonging to the genus Gomfholohiuvi are harmless. 

Coodia (Shrub).- -Two species arc found ; G. latifolia and G. medi- 
caginea. They are shrubs of fair size, the former in favourable 
circumstances even attaining the dimensions of a small tree; the flowers 
are yellow. 

Goodm laiifoUa has poisonous foliage. Shepherds state that flocks 
display a relish for them which leads to their own undoing. In sheep 
which have eaten them the tongues turn black, the skin takes on a 
bluish tinge and becomes stiff, and the animals weaken and die. 

There is some disagreement as to the poisonous properties of these 
plants, bomc say they contain no poison, but if eaten to excess may 
cause death through dilatation of the stomach or through stoppage of 
the intestine owing to inability to digest the fibrous branchlets. 

Cymnocladus dioica (Tree.) — This is a Xorth American tree. In 
America the seeds arc called “ coffee-beans, ’ and when roasted are 
sometimes used as a substitute for coffee. 

These seeds are poisonous, and influence the motor nervous system 
by causing the voluntary muscles to work spasmodically. 

Saptmin has been extracted from the seeds, and it is supposed that 
the symptoms observed are due to this glucuside or to the element with 
which it is intimately connected. 

IndigOfara australis (Shrub).— d'his plant is under suspicion and is 
considered as dangerous. It is stated that the urine of cattle which 
have eaten it is red in colour. Would this be due to hrematein, or to 
the presence of a pigment from the plant ? 

Isotropis juncea (Herb). — According to Turner this plant is reputed 
to be poisonous in Western Australia. 

Lathyrus sativus (Herb). — This legume, if eaten to excess, often 
causes paralysis of the lower hmbs, which is kmnvii as lathyrism. 
This disease occurs in Europe as well as in the Colonies, and not only 
attacks man, but horses, oxen, and pigs as well. 

The seed is the most poisonous portion, but the stems, leaves, and 
empty pods are also injurious. Desiccation has no influence on the 
poisonous properties. 

This legume has always been considered as dangerous. We have 
records from the remotest times of accidents to mankind.. Columella 
and Pliny among the ancients; Olivier de Serres (lOgi), Duvernoy 
(1770), among the moderns; and of recent date Vilmorin, Yvart and a 
number of doctors have designated it as dangerous. Dr. Koschnevikoff, 
Professor of Pathology at the University of Moscow, has written a 
most interesting article on lathyrism. In i8gi, when the famine 
deprived the peasants of wheat, they manufactured bread w’ith Lathyrus 
sativus^ and this gave rise to the illness in question. 
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In India, recently, more than 7,600 eases of lathyrism have been 
reported and proved to be due to the excessive use of Lathyrus sathus. 

In Australia sheep are atvarked with lathyrism after eating a species 
of S^vainsonid ; at the Cajm, goats contract Xenia, a kind of lathyrism 
caused by a leguniinoiis plant of undetermined species; in the United 
States loco disease is caused by Leguminoste. 

Lessertia annularis (Herb). — Lcsse.rthi annidaris appears to be the 
cause of cerebro-spinal meningitis in goats, and recorded in South 
Africa under the name of Vnenta, It is curious to note the analogy 
which exists between the loco disease caused by Astragalus lenti- 
ghiosus, the Goinpholohiiini of Australia, the Sophora secundi flora of 
Texas, and to- a lesser degree titc Tagosastc, Cyiisus proliferus, which 
is injurious to horses. 

Lotus australis (Herb). - -Thi.s idant has been recorded as dangerous 
in Australia. Baron ATueller speaks of jts influence on the brains of 
sheep, which often has fatal results. 

AI. Diston, however, assures us that the Lotus is an excellent fodder 
l.flant and is only injurious when eaten in excessive quantities; there 
is no objection to its being given to folded sheep. 

Lupinus (Shrub}.- -The genus Lnpinns contain.^ .-everal varieties the 
seeds of which are iioisonous. They have often a bitter flavour and 
arc the cau.se of mishaps; tlie di.>ease known as luphiosis is particularly 
prevalent among sheep, but other animals arc not exempt, and man 
can make but little use of the seeds of the lujiin. 

Poisoning causes violent fever with ciiculatur\^ and digestive 
troubles, spasms, &c. 

.M. Baumert states that the real acti^■e princiiil.e in the lupin is 
an alkaloid, which he rail.- lupiuin, the formula for which is 

Schulze and Barbieri gave the name of Inpinuic to a non-nitro- 
genous glucosidc wliich they succeeded in extracting from the lupin. 

Mucuna sp. (Trailing Herb). - In Senegal a Mucuna of undeter- 
minttd species is regarded as poisonous by the natives. 

Oxylobium parviflorum (Shrub).— Known in ^Vesteln Australia 
under the name of ‘‘ Box poison,'' and recorded by Bcntham as one of 
the most poisonous iilnnts. Tlie species 0 . rctusunt is called "Bloom 
poison.” 

Oxytropis Lambert! (I’ndershiub).- In the I'nited States this plant 
is the cause of a loco disease very similar to that provoked by the genus 
Astragalus. 

Phaseolus vulgaris (Undershrub). — Xumcrous observation? have 
established the fact that neither horses, pigs, dogs, cats, rabbits, 
guinea-pigs, nor poultry eat the pods or seeds of the bean, cither raw 
or cooked. 

M. Cornevin has endeavoured to ascertain whether these plants 
contain a poisonous clement which has no action on the organism, and 
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has concluded that they do. His results, which are purely scientific, 
in no way detract from the great value of this nutriment. 

Piscidia erythrina ('rrc{‘}.--The bark is used to poison stream.^. 

Sabinea florida (Shrub).- According to Schemburg, the buds are 
poisonous. 

Sophora secundiflora (Shrub).— This leguminous plant is said m 
.Mexico to occasion tciaiuis in animals which feed on the leaves or 
seeds. The seeds contain a highly poisonous alkaloid, sophorin. 

Sophora tomentosa (Shrub).- -This variety also contains the poison- 
ous alkaloid in its seeds, but does not apj^ear to liavc any dangerous 
intiuence. It is gi\'en to auiiiials in Madagascar. 

Swainsonia Creyana (Shrub). -Some observers say that thi> plant 
dangerous and cau.-.es madness in horses, others again say that it may 
be ('aten without detriment. It is found in South .Australia, Victoria, 
\ev\ South W'alc:^, and Queensl.ind. 

Swainsonia OMveri (Shrub). This vanetv and aVu S. g/?/rg/7^i/w 
are both said to lie iioi^onous, and both jirovoke cerebral troubles. 

Templetonia egena (Sl’imb). According to the 
this legume cause> .'iiasm^' in live stock whiclt lead to paralysis. It is 
found in Aur-tialia. Tlu' \'aiiety T. troni Vesterii and Southern 

An-tralia. iiidun-^ the -.inu' -yiniUom-. 

Tephrosia purpurea (Shrub).- ilailcy and Cordon >ay this plant is 
poisonous and is used for sUiiiefying fish, thereby facilitating their 
capture. 

Trifolium | Herb.iccou^ IMant.'). -Some varieties of clover are 
injuriou' i<» live .-tock. M. Cornevin ^tate^ that even the Jfybrid Cbiver 
usual h' recommended a- a fodder |>lant is not eaten vrr\' re<\(Iily by 
domestic aniinals, the hor^^e in iiarticular. 

I'hi'; fiKid lias it> cliciwli;u'k>, all the more so a> llie evil is not 
entirely oveiu'ome h\' droiiping tin* diet, Intt'stin.al lesions .and 
inflammation of the mouth occur, and a con>iderabb“ (juantity of saliva 
i- rejected. 

'I'lic general .■'vniptoni^ arc \'er>’ profuse swe.its, spa-modic mr^ve- 
menls of the jaws, and fiet{uentlv a tumefaction of the face and ui>per 
lip- 


CASALPINIEA. 

Cassia sp.- is an undetermined variety from New South Males, 
the leave- of which are said to act as a inirgaiive on horses and cattle. 
Cassia laevigata (Shnili). Suspect. 

Cassia occidentalis (Shrulil. Mr, liaib'y (.\ustralia) states that this 
plant is under suspicion. 

Cassia mimosoides (Shrub). Considered as dangerous in Ceylon. 
Cassia Sophera (Sliruh), Found in South .Austr.ilia, New South 
Wales, Queen-land, &< ., and regarded with suspicion. 
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Cassia Sturtii (Slirub).- -Thi- k’^^umc is found throughout Australia, 
(.‘xcuptin;;' Tasmania, and is ^uspe(.:tL‘d of being poisonous, 

Detarium sp. (Tree).- In Senegal, where this variety is known as 
])ct(ick^ it hears a fruit which is regarded as vicdcntly poisonous. 

Detarium microcarpurn (Tree),-*The sap of this nKunber of the 
('a'snlpiiiiciv enters into the < urnposition of A'a/Vc, a powerful and 
active indson iKed in S(‘negal and the Soud.an. A -,ingd{' pinch thrown 
among a ]>erson's clothes i- sut’fi<’ient to cause stuious disorders and 
even death. Tliis poison is kept in a fonrgon (skin of monkey, hyrena, 
or cat) (Constanciaj. 

Erythrophleum (Tree). This tree contain- an alkaloid, criihro- 
discovered in 18S7 !)>■ .Me-'.-'iar. (jallols and H.irdy in A. 

'This alkaloid is a viedent poison which is not de-troyed by dryiitg or 
ijniling. It ha^ a very violent action on horses and other animals. 
The rrylJirothletn is fijiind in the bark, leaves and fruits. .V decoction 
of the bark is u<ed by naiivc- of (iuinea for ])oi-nning their weapons. 

Absorption of the poison causes collapse, nan-c<a, and vomiting, and 
tlie action of the Inuirt i- paraly-ed. 

Icrytlirophlein is -nlultle in waiter and alcoltol, -lightly soluble tn 
cldoroforni and benzine. 

The two v.arictie.') h. ynuu'i'niic and A. ( are reputed 

jioisonoiis. 


MIM0SE>E. 

Acacia vernlciflua (Shrub). This plant is said to be ]>oisonous in 
'r.i'Uiania. It ir. widely di^tributi'd in .\ustralia, 

Albizzia stipulata (Tree). According to I\Iia IlaitUvs, the young 
le.u'cs of this Mhi^zia are in.iiiriou- to live stock. 

Leucaena glauca (Shrub).- M<iy be eaten without harm by oxen, 
all, it- t,^:c. Is extreuielv ininrioix to hovi'CS and mule-, 1 he hair^ 
drop out of tail and nnine. 

Mimosa pudica (Shrub). In Ceylon the >('n>itlve species is ron- 
.-uleied to be dangerous to live >tock ( iMaeiuIllan). 

Prosopis juMflora (d'rt'e), Tin' fruit- are used in the feeding of bve 
>t:ick, but it has been noticed that they may ])CCome injurious when the 
-eeds have been moi-temnl hy rain, They then germinate in the 
'tornaeh and cause ;vind. 
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CHAPTER VIT 

STARCH IN THE LECUMINOS/E. 

Starch is iound in all plants, and some form reserves, 
either in their roots, as, for instance, the Yam bean (Dolicho^i 
bulb os us), or in tlieir seeds, like the cereals. 

The seeds of the l.eguminoste, though less rich than 
those of cereals, nevertheless contain from 30 to 50 per cent, 
of starch. There are exceptions ; eral conlain high pro- 
portions of fat, and others, as will be seen later, contain 
only a very small amount ; howe\ er, tlieir proximate com- 
positions differ ^'ery slighlh'. 

Starch is a ternary substance belonging to the group of 
carbohydrates. Its formula (a>r responds to that of cellulose 
and dextrine, with a variant in the coefficient repre.senting 
the mole(ai!e (CJ-li „()•,). 

Starch is formed bv speia'al I'orpuscles or plastids. 
dhese plastids occur in ilu^ protoplasm and are divided into 
special cokturless leui'oplasts or amylojdasts, and (hloro- 
plasis \vhi('h constitute the chloroj)h vllose l:)odie.s. In the 
case* of the embryos th(^ gtmeral protoplasm itself seems oci'a- 
sionall} to secrete starch. 

M . Hiibard, in his course on ('oloiiial .Applied I?otanv,’^ 
explains the formation of starch grains as follows ; — 

'Wdien the grains appear towards the cenlia^ of the 
parent leucoplasi they remain for a ver\’ ('onsiderabk* period 
surrounded b\’ its substance, and growth takes ph'aa* in an 
almost uniform manner over the whole of tlieir surface, the 
re.su It being a grain with a I'entral nucleus. If, on the other 
hand, the birth of tlu' grain occurs towards the periphery it 
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soon causes a pvojcclion upon the exterior of tlie leucopiast; 
it grows considerably more or even entirely upon the side 
which is immersed in the substance of the leucopiast, and 
the nucleus becomes eccentric and thrown out to (he remote 
side of the leucite.” 

What is the mechanism of the growth of the starch grain ? 
According to M. Dubard, it takes place by apposition, that 
is to say, by the deposition of new layers upon the surface 
of the grain already formed; tliere is no imbibition, that is, 
no intussusception of particles among those already laid 
down. 

The best proof of the apposition is afforded by observa- 
tion of the cotyledons of LeguminoseC while the seeds are 
being formed. Tissue deyelopment l)eing very active the 
reserves begin to be dissolved; the starch grains are Avorn 
away, sometimes ])erf()rated ; then, once the tissues of the 
embryo have become definitely differentiated the storing-up 
phase recommences and new layers develop around the 
corroded grain. Whatever tlie thickness of these ncAv layers, 
the original granule, of Avhich the appearance has not varied, 
can ahvays be detected in the centre of the grain. 

Generali V all starch grains are characterized by a series 
of striations and an initial nucleus or hiluni. 

These striations are refractive differences due to an un- 
e(|ual distribution of water; the bright layers correspond to 
the regions which are poor in Avater, the dark layers to the 
portions which arc richest. When lust formed the nucleus 
is a bright point ; gradualKy as the central portitm becomes 
hydrated, it turns darker, wTh a bright peripliery. This 
latter growing in its turn the same phenomenon occurs 
anew. 

According to Ikayen, the density of starch is from 15 to 
20. When dried in air at only 20° C. it retains from 18 to 
35 per cent, of Avater. It is only tOAvards a temperature of 
140^ C. that it becomes completely deli yd rated. 

Starch is birefraclive, a property Avhich is consequent 
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on its pliysical constitution, as it is a structure of spliero- 
crvstals. From the optical point of A’iew, starch behaves 
as it it were fonnctl of small crystals arranged in close 
radial lines and shininjy round a centre Avhich is the 
nucleus or hi him. Such is the explanation ^iven by 
M. Dubard of tlie jjhenomenon of the black (U'oss observed 
in numerous warieties of starch. Irach i^Tain is split up into 
two dark helds, which interse('t at the hilum and wliit'h 
increase in si/(‘ from iIk^ cenire to the peripherv ; the re- 
mainder ot tlu‘ prain appears, on the conirtirv, in full liirht. 
'riiis polariztilion enables the position of the hilum to be 
determined, although it is not alwavs visible. It is to ])e 
noted that .some starch ^nains do not p(»larize, and even in a 
i;i\-en variety some pokirize tind others do not. 'rids is 
probably a (juestion ot the tk'oree of mauiriiv of the ^Trdns. 
Amylase tind acids lioili convtui starch into ^hn'ose. 
.\(Tordiiy<^ to most writers, tla^ mor[)iH)loi^d('al chaivnMers 
may be classetl under the following Inaadintys — 

(a) Siz(‘ of tile grains, 
ib) Shape, 

(c) \ isibility, shape, arrannei'ncni of the nucleus and of 
the siriations. 

in our exp(U'imenis on starches it has not betm possible 
for us to the dimensions of tlie i|-rains, the charac'ters 

of these latter beinn" so dissimilar. 

Owin^r to the size ot the grains, sommimes varvinn' within 
A ei y wide limits, the aA’iua^e dimension is a aciw arbitrary 
fig’Lire and would ^dve afisohiltdv m) information as to the 
exact dimensitms of the plains. Xhdther does the nKaasure- 
meni ot the extiamies, i.r., (W the laiyi'est and smallest ^^rai ns, 
offer an}' advtmta^^e, as one or othtu* r)f th(‘ two may pre- 
dominate. W e ])a\e, tlnu'efortx be«m (“ontent to sketch them 
A\itb the aid ot the (amera lucida, nMainint^ tin* same eye- 
piece and objective for all. In this wa\' wtt trpt a standard 
of comparison wliicli enables us to appreciatt^ the different 
proportions of (he grains in the I.egnminoste examined. 
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The shape of the grain is a valuable index to the identifi- 
cation of starclies. U varies considerably from one plant 
to another, but often retains the same appearance in similar 
portions of a given variety; vhilst it may vary in the root 
and in the seed of the same plant, if that particular plant 
contains starch, e.g., Psoplioccirpus Icinigonolobus. 

The liilum mav be punctiform, that is, forming a small 
circular or elliptical surface, stellate, linear, or branched. 

Tlie position of liie hiUim is sometimes central, some- 
times eccentric. Tlie side on vhich it is situated should be 
given, either on the small or on tlie large side. 

d'he slriations are for the most part scarcely visible, and 
arc onlv distinguished through their more or less crowded 
arrangement and their more or less accentuated curvature. 
The hilum acts as a centre to the slriations, wliich approach 
tlie circular in shape, and the intervals between them vary 
airording to the position of the nucleus. 

d'liese few details on the method of formation of starch 
grains and their distinctive characters have been given in 
order to enable the reader to understand better the examina- 
tions which have been made of different peas and other 
ra‘gtiniinosa‘. Tliev mav thus prove useftd to any who wish 
to extentl existing researches. 


CHARACTERS OF THE PRINCIPAL STARCHES IN THE LECUMINOS^. 

Arachis hypogxa (I'ea-tuitl. -.Srrds very poor in starch. The shape 
<tf the i> very uiiifurnc usually round, some are double the size 

uf (ithers. Polarization is only observed in the large grains. The 
hilum, ehiettv visibU* in the big grains, is -tellate, rarely ]>nnrtifoirn. 
htriations invisible. .Staiah fairly lioniogeneons. 

Cajanus indicus (Pigeon Peah— Seeds rich in starch. The shape of 
tlic grains is fairly uniform, whilst (heir is very variable. Polariza- 
tion is general and "well marked. The hilum is linear, very rarely 
puuerifornt and more often branched; numerous grains arc found in 
which no hilum can be seen. The striations arc only visible in a few 
^■■>re grains; they are not very close together. Starch only slightly 
homogeneous. 

Ganavalla ensiformis (Jack bean). -Seeds rich in starch. Tho 
i^hape of the grains is fairly uniform, whilst their dimensions vary; the 



250 STAKCll IX 'i'HE I.EGUMIN0S-1-: 



O O 


Cajii>ius iihltiUs IVal. imnna'iins (Poi- (in Cap). 



Fig. 41. 
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Fig. 42. 


Vigna Cntj<ut^. 
(Cowpca, black'cycd variety), 


VigniJ ('lUja)!}!,. 
(Grey Cowpea). 
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Ervitm lens (Lentil), Arachis hypogsea (Ground-nut). 
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I’ Ida fal)(2 (IWanl. Psophoctir pus tctra}s:ouolob}(s 

(Poi? carre, from roots). 
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Phascol us vul^u2'is Pluis^ohts vulgdyis 

(Harirot IFoan, red variely). (Haricot Bean, white variety). 


Fig. 44. 



^54 


STARCH IN THE LEGUMIXOS.E 


medium-sized grains are the most numerous. Polarization is general 
and well marked. The hilum is very distinct in the grains of large 
and average size, but is scarcely visible in the small ones; it is linear 
or curved, and sometimes formed of divergent lines. The striations 
are invisible. Starch fairly homogeneous. 

Cicer arietinum (Chick Pea). — Seeds rich in starch. The shape of 
the grain.s is regular and rather ovoid, and they arc of practically 
similar size. Polarization only occurs in the largest grains. The 
hilum is linear, long and very often branches, and is only visible in 
a certain number of grains. The striations are hardly visible and very 
crowded. The starch has a fairly homogeneous appearance. 

Dolichos bitlbosus (Yam Bean). — -Seeds poor in starch. The sh,»i)C“ 
of the grains is regular, generally ovoid, and there is little difference 
in their dimensions. All the grains polarize distinctly. The hilum is 
visible in some seeds, not in all; it is linear. Striations invisible. 
Starch fairly homogeneous. 

Dolichos bulbosus -'Die shape of the grains is irn'gular and 

the dimensions are very variable. The hilum is punctiform, sometimes 
linear; but it is usually rather rare. None of the grains ])olarize. 
•Striations visible. Starch not very homogeneous. 

Dolichos Lablab (Bonavi' Bean).- Seed- rich in starch. Shape of 
the grains fairly uniform, size varying but little. .Ml the grains 
polarize clearly. The hilum, wliicli occurs somewhat rarely, is line.ar, 
and occasionally brandiccl. Striations invisible. Starch fairly homo- 
geneous. 

Ervum lens (LentiBl.- Seeds rich in starch. The shai>e of the 
grains is variable; their size extremely so. Polarization occurs gener- 
ally. 'I'he hilum is linear, very col■l^picuous, and often branched. 
Striations Invisible. Starch not very homogeneous. 

Mucuna utilis (Beng.B Jfean). -Seeds rich in starch. 'I'he shape and 
.‘'ize of the grains arc very variabhe Polarization occurs in th(' majority 
of the grains, but is rather feeble. The hilum appears to be linear, 
it assumes, however, numerous shapes and its position varies in 
different grains. Striations fairly apparent in some of the big grains. 
Starch not very homogeneous and the small grains predominate, 

Phaseolus inamoenus (Pois dn Cap).— Seeds rich :n >tan h. The 
'hape of the grains is variable, whilst their size is fairly uniform. .Ml 
the grains polarize distinctly. The hilum is linear and very fre()uent)y 
branched. The striations arc indistinct and scarcely visible. Starch 
not very homogeneous. 

Phaseolus lunatus (Lima liean).- .Size and shape of grains very 
variable, Polarization is only seen in the large grains. The hilum i? 
linear, but branched in the majority of the grains. Striations only 
slightly visible and can only half be made out. Some compound grains 
are found, The grain' ;ire not homogeneous in appearance. 
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phaseolus helvolus (Amberiquc).- -Seeds ricdi in btarch. Shape 
fairly uniform and size rather variable. All the grains polarize 
distinctly. The hilum is very distinct, it does not appear in a few 
^luall grains; it is linear, sometimes curved, very rarely branched. 
Striatlons only slightly visible. Starch fairly homogeneous. 

Phaseolus vulgaris (Red Variety).- Seeds rich in starch. Shape 
fairly uniform, and size rather variable. Xo polarization is observed. 
The iiiluin, which is most distinct, is either linear or slightly bent. 
Striatlons invisible. Starch fairly homogeneous. 

Phaseolus vulgaris (W'hite Variety).- -Siaxls rich in starch. The 
shape of the grains is fairly uniform, but they vary more in size than 
those of the red variety, the large grains predominating. No polariz.a- 
tioii. The hilum is very distinct, linear, often considerably bent, rarely 
branched. Striations invisible. Starch only slightly homogeneous. 

psophocarpus tetragonolobus (Ihns carre). Seeds poor in starch. 
Grain- of irregular shape and variable size. The hilum is linear, very 
conspicuou- in .some and only slightly visible in others. Starch only 
slighth' homogeneous. 

Psophocarpus tetragonolobus (Pois cane; Roots).— Roots rich in 
starch. The shape of the grains is very variable, but often like that of 
.1 bell, and their size i.- equally variable; the large grains, however, 
lire dominating. All the grains polarize. The hilum, which only 
occurs rather seldom, is stidlate and punctiform, rarely linear. Stria- 
tion? invisible. Starch only very slightly homogeneous. 

Soja hispida. — Soy contains very little starch. The shape of the 
grains is fairly uniform, whilst their size is very variable. All 'he 
grains polarize clearly. The hilum is linear, occasionally .-tcllatc, 
but of rather rare occurrence. The striations are only visible at the 
edges and are very cl(oo together. Starch only very slightly homo- 
geneous. 

Vigna Catjang tCowiieas, Rlack-eyod).- Seeds rich in starch, The 
''liape of the grain.- i> very \ariable, similarly their size. Both the 
-mallcst and the large-t grains polarize clearly. The hilum is linear, 
frequently branched, and very irregular in appearance. The striations 
are not visible, or at least only with difTiculty. Starch only very 
slightly homogeneous. 

Vigna Catjang (Grey Cowpeas).- Seeds rich in starch. The shape 
of the grains appears to be considerably more variable than in the 
iireccding variety, similarly the size. Polarization is general. The 
hilum is linear and branched, sometimes dividing the grain into two; 
It is most variable both as regards shape and position. Striatlons 
scarcely visible. Starch only slightly ’'.omogcnccus. ^ 

Vida faba (Bean).- -Seeds rich in starch. The shape and size of 
the grains arc very variable: a certain number of very large grains 
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are found, which considerably exceed the average in size. None of the 
grains polarize, The hiium is rather rare; most frequently linear, 
rarely branched, Striations invisible. Starch only slightly homo- 
geneous. 

Voandzeia subterranea (Bambarra Ground-nut). — Seeds fairly rich 
in starch. The grains are rather uniform both in shape and size, 
polarization is general. The hiium is very variable, rarely linear, 
very frequently branched and formed by a network of branching 
lines. Striations very fine, scarcely visible save in a few rare grains. 
Starch fairly homogeneous. 
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CHAPTER Vlll. 

USE OF THE LECUMINOS/E FROM AN AGRICULTURAL 
POINT OF VIEW. 

The empluyment uf peas in ruUitions in colonial agri- 
culture dates back to Lhe beginning of the last ceiUurv, and 
was due in Reunion to the initiative of M. Joseph Des- 
bassyns. In a report to the Colonial Minister, dated Mav 
5th, 1816, he gave a detailed account of the system which 
had been so successful and advised its extension to Bourbon. 

M. Desbassyns left a portion of his land under ordinary 
pigeon peas for four years, d'he pigeon peas served as 
supports for the .stems of the peas, tmd lie advi.secl rutting 
them down in the course of their growtli in order to give 
the peas more scope. The good results which M. Des- 
bassyns obtained encouraged the other colonists, and in this 
way Rthinion was ioremost in adojiting his s^stem. 

M. jo.sepii Desbassyns had studied in I'rance, where he 
was able to appreciate the value of Eeguminostc in restoring 
soil fertility, especially with regard to sainfoin (wild) and 
lucerne. However he realized that this improvement would 
only be effected so long as tropical plants were utilized. 
He consertuemly sowed ordinary peas and pigeon peas with- 
out attempting to introduce luiropean species of Legu- 
mino.ste. Several years would have been required for these 
latter to become acclimatized, and even then succe.ss might 
not have been achieved, as we know tliat lucerne does not 
thrive in our soils. 

It will be .seen later that the colonial agriculturist was 
perfectly right, as our tropical Legumino.Sie furni.sli, in a 
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shorter period, a mass of green matter, in the shape of 
fodder or manure, considerably higher than that of any 
leguminous plant of the temperate zone. 

At the same time it should not be supposed that the 
effect of the l.eguminosie was completely unknown before 
M. Desbassyns’ period, i.t\, 1816. Cossigny, in his treatise 
Moyens d’amelioration des colonies,” published in 1802, 
relates that the colonists of Teneriffe also sowed a number 
of plants to enrich the soil and to take the place of manure : 
the bean, vetch, lentil, and especially lupin, which, accord- 
ing to Columella, produced better results than any other 
plants. Some agriculturists ploughed their fields after the 
harvest and so buried the stems, roots and leaves remaining 
on the surface. 

Others, who were wiser, turned over the soil with the 
plough wdiilst the plants were still growing, burying them 
whole. In this way the soil was provided with an excellent 
manure. Fhev were also sown around sick trees and sicklv 
vines in order to invigorate them. Others again made up 
a decoction which thev s[)read around fruit trees. This 
latter method was regarded as particularlv efficacious. 

The cultivation of Leguminosm responds to three different 
needs on the part of the agriculturist, wdiich depend on the 
varying conditions in different localities. In the colonies 
where, one may say, no attention is paid to anything but 
the sugar-cane, the Leguininosm are onlv regarded as restora- 
tive plants wliich enrich the soil, where they grow, in organic 
matter, humus, and nitrogen, and choke the weeds which 
W’ould overrun the land if peas, cow peas, or indigos were 
not grown to check them. 

We do not believe that all the advantages that agri- 
culturists, fr(»m remotest times, have derived from the culti- 
vation of Leguminosie reside solely in the fixation of 
atmospheric nitrogen and the enrichment of the arable layer 
in this element. And this, notwithstanding the fact that 
nitrogen is so invaluable for the production of fine crops, 
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and constitutes in the fertilizer industry the best and 
highest-priced manure. M. Desbassyns has demonstrated in 
Reunion the effects of Lima beans on particularly poor soils, 
the yields having been increased in remarkable fashion after 
four years’ rotation. As we know that the soils of this 
colony are usually rich in nitrogen, we cannot but think 
that the cause of their improyemeni lies in the modilication 
of the soil layer by another fertilizing agent. It is certain 
that the transformation of the mass of foliage into humus, 
through several years’ successive decomposition, must have 
acted in a favourable manner on the arable layer. 

Modern research has throw n new light on this subject. 

Professor Dietrich Meyer, of Magdeburg, cultivated 
wheat, barley, oats, lupin, vetch, Sec., in vessels filled with 
soil previously dosed with the nutritive elements which 
are soluble in weak acids. He observed that the soil in 
which the Leguminosm had grown contained more soluble 
phosphoric acid, potash, and lime than that in the vessels 
containing the cereals. It is to be presumed that in opera- 
tions on a large scale a crop planted in soil which has 
carried a leguminous plant benefits from the dissolving of 
the mineral elements brought ab(nit by the latter, which, 
according to the researches of Bernard Dyer, jxissesses more 
radicular aciditv than others, such as cereals, criiciters, &c. 

The humus resulting from the decomposition of the 
Leguminosm is naturally superior to that of tlie Gramin^, 
Panicum maxivimn, Cynodon dcictylon^ the reason being 
that lime, magnesia, potash, phosphoric acid, &c., account 
for three-quarters of the mineral matters contained in the 
Leguminosm, silica only accounting for one quarter; whereas 
the ash of the Gramin^e usually gives 75 per cent, silica and 
only 25 per cent, lime, potash, &c. We are indebted to 
M. Boname for the establishment of this fact, the result 
of numerous analyses made at the Station among both 
LeguminoSeC and Gramin^e. Our thanks are also due to 
M. Joulie for the comparison of the ash of Graminas and 
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Leguminosae contained in his valuable work on chemical 
manures in the production of fodder. 

Apart from the fact that they contain a larger quantity 
of nitrogenous matter than the Graminae and forage root 
crops, the Leguminosac have the advantage of affording 
more lime and phosphoric acid for the rearing of young live 
stock and the production of milk, both of which require 
phosphate of lime. 

Works on rational feeding often neglect the question 
of mineral matters in the estimation of the ingredients. The 
experiments of Professor Henry have shown this to be 
wrong. 

In districts where a too heavy rainfall forms an obstacle 
to the proper fertilization of the flowers and to the maturation 
of the pods, it is advisable to take a green crop rather than 
to chance losing everything, as has actually occurred in our 
experimental fields with plots left for seed. 

Our experiments, like all those carried out elsewhere, 
prove that a higher weight of nutritive units is obtained 
per hectare in the form of green fodder or hay than in the 
form of seeds. 

Instead of taking the figures from our own trials as a 
basis, we will borrow those given by Mr. L. Xewman, the 
agricultural scientist of the Arkansas Experimental Station, 
which show the average for five years (i8g8 to 1902): — 


1899 19CO 1901 J902 

Rain (inches) ... ... 62'2'^ ... 36’.!- ■■ 2215 ... 37 '*^ 

Hay, per hectare (tl)S,)... 7,743 7>236 6,589 ... 9076 ... 7 > 2 n 7 

Seeds (hectolitres) ... 4’4 ... 4'9 7'7 ••• 4 '^ 


The only error we find to criticize in M. Desbassyns’s 
method of rotations with the aid of the Leguminosx, is 
that of allowing the soil to remain for several successive 
years under the foliage of the same plant, as after this plant 
had once reached the period of florescence in any one year 
it would no longer improve the soil. 1 he reason is that 
it no longer abstracts nutritive elements from the soil 
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and no longer lays up stores of nitrogen. One portion of 
the original plants remained and the other was replaced by 
the sowing which was naturally effected by the seeds which 
escaped from the unharvested pods. 

We have observed, by means of experiments, that the 
flowering periods of various peas sown in Xovember are 
as follows: — 


Jack bean 
Yellow cowpeas 
(irey 

Mutuna uiilis^ striped 
Pois dragees 
Mucana ntilis, black 
,, white 
Lima l>ean 
PJiaseal us he h'ol us 
Dolii'hos lahlah 
Puis da Cap 


January 25ih 
P'ebruary 2nd 
March 15th 
,, 29t)) 

April i/ih 

M iQlh 

M 23rd 
,, 24th 
May rst 
,, Sih 
,, 8ih 


There exists a prejudice in regard to the eultivalion of 
LeguminoScT vhich, in the interest of agriculturists desirous 
of improving their land, we must endeavour to combat. 

Because the l.eguminosic are plants which enrich the 
soil, numbers of people imagine that thev stand in no need 
of farmvard or mineral manure, and that they are able to 
grow in anv plot of ground whatsoever. W’hen analysis 
has shown that the ash of F^eguminosce contains more lime, 
potash, and phosphoric acid than that of the GraminLe, it 
means their requirements in these elements are greater than 
those of other plants; in the same way they are extremely 
sensitive as regards the composition of the soils in which they 
are intended to grow. Black matter, or nnatter eonlaining 
humus, is a great source of profit to them, and if some 
planters have been unsuccessful with their sowings of peas 
the reason often lies in the ]X)vertv of the soil, which might 
and should have been supplied with phosphoric' ac'id and 
potash, 8 ic. 

Of two adjacent plots sown on the same day, be., 
November 8tli, 1908, with Phascoliis heh()lu.s\ l)oth of which 
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had been under maize from March to July, 1908, one had 
received, in view of the crop of cereal, a light dressing of 
liquid manure. The effect of this latter on the growth of 
the maize and the production of grain was so good that it 
might have been supposed that practically the whole of the 
additional nutritive matters had been assimilated, and that 
consequently subsequent cultivations would feel no effects. The 
result was quite the opposite. As soon as the plant leaves were 
formed a large difference in their coloration became evident, 
and at harvest time there was a difference in the weight 
of green matter obtained. Indeed, the allotment which had 
been manured seven months previously gave over 55,600 
kilos of green fodder per hectare, whereas its immediate 
neighbour only yielded 34,800 kilos. If we calculate this 
surplus due to the manure remaining in the soil as a per- 
centage we get 59'5 per cent. This is a splendid figure and 
should con \i nee planters of the benefit that restorative 
Leguminosm are able to draw from a sufficient provision of 
nutriment. 

d'his theory of manuring Leguininosm mav cause some 
surprise, but when we take into account the interest lost on 
the capital represented by fields of four and live hectares left 
under a rotation crop for one or two vears, as is the custom 
in some countries, it is certainly more advisable to choose 
Leguminosm Avhich develop in a rather short time and which 
reach a maximum development with a slight manuring. 
There is no monetary loss; on the contrary, not only does 
the plant fix a large amount of nitrogen, but when plough.M 
in during florescence the mineral matter is returned to the 
soil. 

In view of the necessilv for obtaining the greatest possible 
profit from the soil bv the cultivation of a plant of economic 
value like the sugar-cane, one cannot advise long rotations 
of several vears’ duration, such as were recommended and 
practised in earlier da vs. M. Boname has already deprecated 
this custom in his report for 1897, when he said : '' We 
cannot understand why so much importance is attached to 
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a permanem rovering, such as is obtained from the Idma 
bean, if the benefit from such covering is attained in a 
shorter period.’' 

In i 8(>S-99, M. Boname laid still further stress on this 
point : “ I'iie Lima bean is a most valuable plant for 

restoring the fertility of worn-out soils; but although the 
improvement in the soil is in relationship vath the duration 
of the covering, it is not always cconomi(ail to retain it for 
a number of vears, and there comes a moment when the 
improvement produced is no longer in agreement with the 
loss represented by unproductive land.” 

One can only then advise, in fields needing green dress- 
ing, the cultivation of a leguminous plant for a period not 
exceeding a few monihs, ij\, after the preparation of the 
land and before the planting of the main (Top. In (his wav 
the fields would onlv remain unproductive for nine months 
instead ot a year or a year and a half. Or the ]('gume might 
be planted at the same lime as the main croj) (in alternate 
rows), this latter method lieing the one followed ever since 
the p(Ti-mii became a marketable crop. 

In fields where fveguminosm are being grown, eilher for 
green manure or as fodder for live stoi'k, a liglu manuring 
will be of greai ser\ iee, Wdien the amounts of lime, potash, 
phosphoric acid, and magnesia acquired b\' our I.egii- 
minosm in a period of four to six months arc compared 
with those abstracted by a crop of canes of fifteen to eighteen 
months’ standing, it becomes evident that the former have 
the larger appetites, and we can easily undi “island tlie 
reason for manuring soils whi('li are to h(‘ planted with 
Leguminosa'. 

Wdien the crop is onlv intended for green manure tliere 
is no withdrawal of mineral matters; in fact, on ploughing 
the (Top uiid(“r, the soil is enriched lyv a ('onsid(Tal)Ie sum 
of organic matters. 

The following tabic gives an idea of the contribution 
of organic matter per hedare, sums which, a\’eragjng the 
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diflei'cnt varieties, is equivalent to the application of 35 to 
43 tons of farmyard manure to the hectare. 

At (he same time we see ilie rate at which decomposition 
takes place. 


Organic mattk.r per hectare. 


Dkc 

(iMI'OSITrn 

S' 



oi- Tiir; (.f 

:A\ KS AM) 

STEMS 



' ' 


.US 



n:Ue of 

8 days 

3 days 




laKir 

later 



Kilos 

Kilos 

Kilos 


Kilos 

Miiciina utilis ... 277 

73 

31 

Cuwpeas, yellow 

... 6,400 

„ ... 289 

69 

24 

.. grey 

. . 9.470 

Jack bean ... 88 

— 

19 

jack bean ... 

... 8,36[ 

,, ... 81 

— 

17 

Muenna ulilis, black 

... 8,491 

Cowpeas, yellow G09 

62 

24 

,, white 

■ . 7.747 

,, M ... 640 

71 

26 

,, striped 

... 6,222 

S^ey.,. 531 


73 

Lima bean 

... 4,738 

,, ... 535 

242 

57 

l^iis dragees 

... 2,606 




Phaseolus helvolns ,. 

... 9,880 

The following 

tables 

show the different proportions of 

lime, magnesia, potash, 

and 

phosphoric acid 

contained in 


the asli, drv matter, ^reen matter, and the amount of these 


elements abstracted per hectare : — 


In 100 I'AkTS |>I' I'CKK .VSII 



I. line 

Magiiesi 

1 Potash 

PlinsphoriT^ 
vie id 

Cowpeas, yellow ... 

22'84 

... 4-92 

... 26-87 


8-72 

grey ... 

25-62 

... 672 

... 32-76 


9-45 

jack bean 

29-91 

... 2-22 

... 27-61 


12-37 

Miuuna ji/i/is, black 

i 5'39 

... 4'40 

... 34-12 


7-44 

,, white 

14-03 

4-07 

... 32-87 


8' 10 

,, striped 

17-44 

... 5-26 

30-53 


7-35 

Phaseohts hrlvolui 

iS-47 

423 

• 29-5 1 


10-86 

Lima bean 

j 8 *06 

... 4 ' 8 o 

... 32-20 


10-61 

Pois dragees 

18-90 

... 587 

31-51 


9-63 



In I jo 1' 

AKIS OF DKV 

M.VTil 

K 


Nitrogen 

T.iine 

Magnesia 

Potash 

Phosphoric 

acid 

Cowpeas, yellow ... 

... 3-.36 

2-772 

0-597 

3-262 

I 058 

,, grey ... 

3'03 

2 -8 1 S 

0-739 

3-603 

1-039 

Jack bean 

300 

3-024 

0-225 

2-792 

1-252 

Mticuna uiiiis, black 

2 -90 

1-347 

0-385 

2-986 

0-651 

,, white 

3 ' 2 1 

1-246 

0-362 

2 -gi 9 

C-720 

,, striped 

Phaitolm heholus 

390 

I- 2 II 

0-365 

2 -ri 9 

0-511 

2-77 

1-973 

0-452 

3 ‘I 58 

1 -160 

Lima bean 

2-23 

I -768 

0-4 So 

3-15.1 

1-039 

Pois dragees 

... 3*>2 

I '890 

0-587 

3-151 

0-963 
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In ioo 3>arts of nati'rai. substance 



Nitrogen 

Lime 

JIagnesia 

Potash 

Pho.sphoric 

acid 

Cowpea", yeltoAT ... 

0-38 

0’3i6 

o-o68 

0-373 

0 -I 2 I 

,■ grey 

0 ' 4 i 

□•400 

0-104 

0-51 1 

0-147 

Jack bean 

075 

C 755 

0-056 

0-698 

0-313 

Ahiciina idilis, black 

0-50 

0-233 

0-067 

0-516 

0-112 

,, white 

0-54 

0'2I0 

0-061 

0-491 

0-121 

,, .‘■triped 

072 

0‘223 

0-067 

0-390 

0-094 

rhaseolits helvo la 

055 

0-390 

0089' 

o'’625 

0-229 

Lima bean 

0-36 

0-285 

0076 

0-509 

o-i68 

Pois drajrees 

0*38 

0-231 

007 1 

o- 3«5 

0-] 17 


FERTILI^^ING KLEMKNTS ABSTKACTK.n FKR HECTARE. 



Lime 

Magnesia 

Potash 

Phosphoric 

acid 


Kilo"; 

Kilos 

Kilos 

Kilos 

Cowpoas, yellow ... 

253-5 ■ 

. 54-5 ••• 

298-3 

... 96-7 

,■ grey ... 

241-7 . 

, 63-3 ... 

309 2 

... 89-1 

Jack bean 

28[-2 . 

20-8 ... 

259-9 

.. 116-3 

Miiatua iitiiis^h\Ack 

122'0 . 

■ 34 '8 

2706 

... 59-2 

,, white 

105-7 . 

. 3U'S ... 

247-3 

... 60-9 

,, striped 

62 8 . 

. 2t-l 

122-0 

... 29-4 

Phaseol us hclvol us ... 

2184 

50-0 ... 

349-5 

... 128-4 

Lima bean 

90-3 .. 

23-9 ... 

160 ’9 

... SCI 

Pois firagt'es 

55-7 ■ 

• 17.3 

929 

... 28-4 

Comparative Table of the 

Various 

item ENTS 

ABSTR .ACTED BY A 

Crop of 71.000 kilos of 

Topped C. 

\NKS TO THE HECTARE, .\ND BY 

Lkgt'mixos.?:. 






I line 


, 

Phosphoric 



. agiiesia 

• Has 1 

acid 


Kilos 

Kilos 

Kilos 

Kilos 

Lousier (canes and leaves) 

51-62 .. 

. 43-3^ ■ 

95 'if 

... 1808 

Big Tana 

■■ 

• 5C97 ■■ 

180-13 

... 23-08 

Port ^[ackay 

4-2-95 

■ 44-07 

2 16 02 

.. 2rii 

Average o( the nine foregoing 


35-06 .. 



varieties of Leguminosae 

158-97 

2.34-55 

73'45 


The attention of planters lias not yet been siifticiently 
aroused as to tlie ne('essity of introdiuhn^*- magnesia into 
mantirial mixtures. \Vv are of the opinion that in places 
where there is an abundant rainfall the supply of this element 
is insufficient, especially when there is a .seed crop in view. 

The particular demand we make of the Le^uiminoste is 
that they should fix atmospheric nitrogen and store it up 
in the soil. ('on.sef(uently, the more active the ^O'owth the 
better will be the ^^eneral development, and the better will 
the plant perform its chief function, /,c., the fixation of 
atmospheric nitro^mn. 

It is impossible to pay too much attention to Leguminosae 
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whilst they are young. They are very sensitive to weeds 
at this stage, and it is essential that they should be dis- 
encumbered of them if they are to play their part later on 
of smothering plants in their turn. Through neglecting 
to hoe a plantation of peas in the hrst months of its growth, 
one often finds a field where this plant, Ijy its irregular 
growth, has not accomplished the object for Avhich it was 
sown. 

In estimating the advantages of a rotation of Legu- 
minosa?, plants which the early planters called couver- 
liires (covering plants), we should not merely regard the 
enrichment of the soil as the sole effect. Indeed, we often 
find in the popular nomenclature of planters a definition of 
facts or of things so exact as to astonish us. In climates 
sucli as ours the violent rains, unparalleled in luirope, and 
the intense heat of the sun, are neither of them favourable 
to the soil, a medium which, as recent scientific agricultural 
research has shown, is full of micro-organisms which modify 
the condition of the arable layer. It is, therefore, a good 
thing at the commencement of the winter season to interpose 
between earth and skv a sort of insulator, a kind of blanket, 
or, as our ancestors called il, coiri^crtiirc. In this wav the 
rain water is unable to block up the interstices between 
the particles of earth and to cause the soil surface to congeal, 
thereby retarding the development of the young plants. ^\T 
ourselves have remarked that after a few days of heavy rain 
tl\e fields turn pale and vellow. M. Joseph Desbassyns 
observed the same thing. In fact, among his instructions 
for tlie cultivation of the sugar-cane we read the following : — 

‘‘After a downpour the ground should be hoed at 
once. I have noticed that after heavy rains which have 
beaten down the soil the second crop of canes turns yellow 
if a turn with the hoe is not given immediately, even though 
the held has been hoed just previously.” 

That is one of the reasons for advocating tlie cultivation 
of cowpeas or peas between rows of canes. 
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Another matter on which the scientist of Bourbon was 
not able to speak is the st(jppage of tlie work of the micro- 
organisms through the closing of the pores of the soil, which 
must undoubtedlv be prejudicial to the grow th of the crop. 

riie fact that the Lima bean is now* considered the 
best covering is due to M. J. Desbassvns. It lasts for 
several vears and its growth is alwavs active. In dry 
localities its g’Towth leases in the ver\ drv months, but picks 
up again ^■e^v ijuicklx' at the first rains. M. Boname has 
a 1 reach' referred to it in his report for 1898-99. 

We cannot conclude without summarizing our few 
remarks in these words: The pnidicc oi rofalion in our 
fields is indispensable. 

rhis necessity will be construed, llrstlv, hv choosing 
LcguminoScC of rapid growth and restricted habit, so that 
they may be planted between canes and either ploughed 
in as green manure Avhen in flower or harvested for 
seed; secondly, by using f.eguminosa' w'ith a large yield 
in the green state when the iTop is to remain down for 
nine months; and further, if the maximum is to be obtained, 
by applying a slight dressing of manure to the plantation. 

We append in a final table the amounts of seed required 
for a spai'ing of Leguminos<e at 66 cm . and 1 metre intervals. 
In view of the advantage accruing from a close plantation 
and the small quantity of seed recjuired there can be no 
hesitation under the pretext of econom\’, the cost price of 
the seed being insignificant. 

1 wo or iln'ce seeds should b(‘ sown logellii^r, and while 
the first hoeing (the only one required if the conditions are 
good) is being made, the plant or plants which appear to 
be w'eakest ivin f)e removed, leaving onlv one. This work 
can be carried out at a very small cost bv bovs, and the 
outlay occasioned by the use of three seeds in a group, 
which some might regard as useless, is balanced bv the 
more complete development of the plant remaining. Our 
experiments have proved this. 
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However, as we have explained already, the whole of 
the plants may be left, if so desired, in order to cover the 
soil more rapidly. 




Tor.’M. 

KRKt) TO THE 

TOTAf. SEED TO THE 


Avek‘a<;k 

.AKKEMT {'422 eiectakk) 
o‘66 X o‘66 CM. 

AKPENT ('422 
T METKE X 

H 

I MKTRK 


wEir.nT 



IIP A. 

— ^ 


OK A SEED 

2 plants 

3 plants 

2 plants 

3 plants 


Gramme 

per pocket 
Kilos 

])Dr pocket 
Kilos 

per pocket 
Kilos 

per potrket 
Kilos 

Pkaseoliis helvolm 

.. o '099 

... 1-971 

... 2-956 

... o’88o 

. I -320 

Indian cowpeas 

. 0 'I 26 

... 2-509 

3-763 

... I'I 20 . 

. I ’680 

Cowpeas, grey 

0172 

3-424 

... 5-136 

... 1-520 . 

.. 2-280 

,, j> yellow 

o’lS^ 

,3-643 

■ 5-465 

... 1-620 . 

.. 2-4.30 

Pois dragees . . . 

o’4ii 

... 8-183 

... 12-270 

... 3'6ro . 

5-475 

Lima bean ... 

- 0-435 

... S’66o 

... 12-990 

... 3 -S 65 . 

.. 5-802 

Mncuna niiiis, black 

.. 0-742 

... 14-800 

... 22-160 

... 6-600 . 

.. 9-900 

,, striped 

... 0-815 

... ib'ioo 

... 24-150 

... 7-250 . 

,. 10-925 

,, white 

... 0-855 

... 17020 

... 25-530 

. . 7 ‘600 . 

.. 11-400 

DoHchos lahlab 

.. 0-257 

5-rio 

... 7-665 

... 2-285 • 

■■ 3-432 

Pea-nut 

... 0-765 

... 15-200 

... 22'8oo 

... 

— 

Jack bean 

... [-26[ 

... 25-100 

37-650 

... 11-200 . 

.. 16800 



CHAPTER IX. 


LEGUMINOS/E IN THE FEEDING OF LIVE STOCK. 

The Leguminos:u (whether in the form of green fodder 
or of hay) occupy a special position in the feeding of 
domesticated animals, through their high content of nitro- 
genous matter, which marks them off from the Gramin^e 
or other food mixtures. 

Nitrogenous matter possesses considerably more value 
than the other nutritive elements, such as sugar, starch, and 
fat, not merely because it is rarer, but because it helps 
to form the plastic elements of the body, particularly 
in young, growing animals. Further, it may be regarded 
as being concerned in the (amtrol of the compounds which 
we know as carbohydrates. 

From the very beginning of the foundation of the 
science of rational feeding- (an essentially FTench si'ienre, 
seeing that its pion(*ers were Lavoisier, Ih)ussingault, 
Dumas, Nx.), the nitrogenous matter was considered as the 
most valuable ntitritive ('onstituenl . It was for this reason 
that it was christened pralcin, derived from the Greek word 
7rpo)T€to^, signitiving first. 

Formerly, in the feeding ol domestit'ated animals, the 
nitrogerujus matter was c‘f)nsidered as being, one might sav, 
the only one cjf value. ()l)vioiislv, with the advent of 
physiological research, sliowing that tfie source of muscular 
energy resided in sugar and «)ther bodies w'hich, after becom- 
ing hydrated, were (-on verted like sugar into glucose, the 
nitrogenous matter, rightly enough, lost its exclusive value. 
Nevertheless, in view- of its rarity, it was still cfiioted at a 
higher price than the remainder. 
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One of the reasons why the fodder of Leguminosie is 
superior to that of other plants is because their ash, contain- 
ing less silica and considerably more lime, contributes to 
the rapid fornicition of the skeleton, and gives to the young 
live stock that early development at whicli all breeders aim. 

In order to determine in a rational way what lOO kilos 
of Leguminostc, either in the form of green fodder or of 
hay, represent, we must find out the number of nutritive 
digestible units they contain. Tliis is because it is not that 
which is swallowed by a man or a beast that really forms a 
nutriment, ])ul that wliich is digested, and consequently 
assimilated by the organism, that is to say, rendered similar 
to the organism itself. 

Once we know what number of nutritive units a fodder 
contains, or to be more explicit, bow many pounds of 
carbohydrates, fat, and nitrogenous matter, we may, 
knowing the cost of our usual diet, assign to it a pecuniary 
value based on scientific principles, and not on fancy, and 
cither increase or decrease the value of this fodder at will. 
Ikiellv, we must have a standard of comparison. 

As we arc dealing witli the Leguminoste, shall we take 
the grain, oats, or bran which are given to li^■e stock and 
which are imported from oilier countries, or shall Ave have 
recourse to a local food ? 

It is ceriatnlv ])referable to base oiir calculations on the 
ciieapest colonial ]n'oduct . At the same time, we can see 
beforehand that the product we shall get, being what is 
called a concentrated product, that is, richer in one principle 
than in others, will only really be a guide as to one single 
principle, either sugar, sa\', or nitrogenous matter. 

We shall therefori' have recourse to two products of 
different origin, molasses and oil-cakc. 

Honame, in his report for 1895, some considerable 
time before the publication of different works on sugar in 
the rational feeding of live stock, demonstrated the value 
of molasses in this connection, and showed how by their 
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fluid nature they met tlie dillicultics of the case. At this 
time no experiments had been made on the employment of 
this sugar by-product, and there was no knowletige of the 
fact that organic matters, other than saccharose, fats and 
nitrogenous matter, which form, so to speak, the noivsugar, 
had a particular value. Consequently, up to that date it 
was the sugar especially which represented the sum total of 
the cash value of this product, and it followed that each unit 
represented a higher figure than it really should have done. 

It is to M. O. Kellner, Director of the Moekern Station, 
that we owe the definite and rational determination of 
nutritive matters. According to older writers, the nitro- 
genous matter, in being regarded as cjf five times the value 
of carbohydrates, starch, or sugar, was rated too highly. 
This scientist restored the balance by gaining acceptance 
for the fact that from the physiological point of view, at 
any rale as tar as adult animals are cunc'erned, (he kilo 
of protein was equivalent to 940 grams of starcli or 
oi sugar, whilst the tat was worth 2’ 12 to 2 '42 kilos, 
according as to wdiether it was derived from coarse or con- 
centrated fodder. 'I'here is a difference between the physio- 
logical value and the pecuniary value, tind, in the calculations 
made by O. Kellner, it is admitted that the nitrogenous 
matter being rarer, should command a liigher price. This 
surplus value is estimated at three-quarters of the weight 
of the nitrogenous matter. Kellner has found from his 
experiments that the fat of fibrous fodders, liay, root.s, &c., 
amounts to rqi kilos and the fat of concentrated jiroducts 
to 2*41 kilos. 

Kellner thus expresses the sum of digestible principles 
as the starch equivalent, which lie denotes bv a single mini- 
Iier. 1 he result is a great simplification in the establish- 
ment of the ration; further, we see that the crude protein 
is not all digestible because, compared with pure albumen, 
the digestible protein matter of the foods ('ontains 
various nitrogenous products, such as starch compounds, 
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which have not the same value in animal feeding as the 
albumen properly so called. 

Let us determine the value of the sugar unit in a feed 


containing molasses, which we 

will take as a standard of 

comparison. 

In his report for 1895, M. 
composition of molasses : — 

Boname gives the average 

Wnter 

26' 37 per edit. 

Ash 

6'87 ,, 

Organic matter 

I9'90 



27’65 

(UiJCose 

I9‘2r ,, 


100-00 

We find then : — 


Nitrogen 

0-0 I>'-i cent. 

Water 

26-47 

Ash 

6-87 

Nitrcgeiious mailer 

]'8S 

Nitrogen-free extract ... 

I8-U2 



27-65 

(jiucose 

19-21 


NiuogL-nons mailer 
Niliogen-frce extract 

On adding three-quarters of the nitrogenous matter we 
shall obtain the cash value, because the nitrogenous matter 
is rarer, and should therefore command cU higher price, 
55 (Sf) -i- ()-()6 56' 5 a niitritivi' units. 

The actual average price is Rs. 3.50 j^er cask of iSo 
litres, f.c., Ks. i .94 per too litres, or 140 kilos, whicli etjuais 
Rs. 1.38 per ICO kilos. 

1 herefore 100 kilos ot molasses are ecjuivalent to 5() 52 
nutritive units, expressed as starch. Ai'cording to this, if 
5f>‘52 l^s. 1.38, too mitrilivi' units will be worth (Ls. 2.4X. 
which brings the nutritive unit R. 0.0245. 

If we take the nitrogen value in molasses, our figure 
will really be too low, because the nitrogenous matter only 
18 


cj '95 x o'94 o'SS 

3S‘39 X o'94 54 ’oS 
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represents about a sixtieth part of the nutritive units of 
molasses. 

\\\* will therefore take the pea-nut cake (a by-product 
of the oil industry) and investigate how much the kilo of 
nitrogenous matter is worth at the present selling price 
of tlie cake. 

Example . — \\'(‘ l)oiTow from M. Bonaine’s report on the 
pea-nui the follow ing composition of pea-nut cake : — 


Water 

14*25 

Ash 

790 

Cellulose 

817 

\itn»'j[en-tree exliacl ... 

2r3S 

Fat 

7*99 

I’roteiii 

40-31 


JUO 'OO 

('niumercial value: Iss. 120 ^'er ion, or al;out Ks. 12 per kilo. 

shall tlien liave : — 


l)ii»e.<tiljle cellulose 

I 'f) 6 ) 

Xitret^eu-free e.xtruco 


F)ij;estible fat ... 

7*19 

,, protein 

56-59 

'oFuriKal into stma'h we shall find as 

nutritive unit.*' 

Xilro^en-free extract ... 

17*95 

Fat 

17-32 

Protein 

34*39 

Arid ihrre qiiarter.s of the nitrogenous nuilter 

2579 


0^ 


riuis, (>5'45 nutritive units exj)ressed in terms ot starch 
are worth I\s. 12, ifH) units will be worth Rs, 12.57, and 
th(' tinit l\s. 0.1257 : 


Niuu^en-free extract ... ... ^m7'95 ' -1257 •• 2.177S 

Fat ' ... ... ... ... ^ I7'.t2 -1257 2.25f)6 

IToldn ... ... ... ... = 6 (>-|<S '1257 " 7-5^49 

I T.0903 

As tills cake contains 36' 59 per cent, of digestible pro- 
tein, if we divide Rs. 7.565, the cash valtie of the ])rotein, 
bv 36'5<^, w<* shall obtain tlie value of the kilo t)f nitrogenous 
matU'r in the cake, that is to say, Rs. 0.205. 
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With tliese two factors as a starting point we have estab- 
lished the price ot our h^guininoiis fodders according to 
Kellner’s method. 'Fhis method has been approved by 
M. (irandeau, the piemeer in I^haiK'c of the rational feeding of 
jive stock. M. (bandeau has been instrumental in spreading 
a knowledge of the work of (lennan experimental stations 
and of that of the Rolhamsted scientists, Lawes and Gilbert, 
and he himself has atldtal to our knowledge of the question 
b\ his lectures at the C'onseivatoire des Arts et Metiers, 
and by his agronomic artiides published in the Temps, 
d'he value of the 1\( liner method has been demonstrated 
l)v others as well, and tables appear in various French 
agrictdtural publications. 

lb'of<‘ssor A. Mallevre, of the Institut agronomique, has 
lielp( cl to g(T tlu‘ meilaal adopted by breeders. 

.\s soon as we had (“stabiished the value of a leguminous 
plant, eitlier in llie gieen (amdilion or in the form of hay, b}' 
means of tlucse fadors Rs. 0.02 and Rs. 0.20, ^\e laanarked at 
onc(‘ the greal difftu'ema^ beiwtam them. Wishing to follow 
m<;dern i'ese:u'(']i whiclt tends to give such a small amount 
of difference luTweeii the nutritive principles, we found by 
our ('al(Tdati<uts that the itnit of nitrogenous matter was 
wortli Rs. tli(‘ fat Rs. .105, and the (varbohydrates 

Rs. .o^y. d'hese Itgures i'(’present the average for tlte 
fodders {juiited . 

In ord(U' to obtain this result, the wliole of the digestible 
matters is lirsi at verted into starch, and the protein being, 



(liiar((‘rs of ilu* protein are added. 

d'his stun <!f ttuiritiv(‘ mattta's is equivalent to the price 
of too kilos of fodder, ,ind in order to establish the total 
amount of eac'h of tlu'se three ehmumts we must first ascertain 
the value of (he too milritivf' units. 1 he sum total of the 
tlirce will giv(‘ us the initial price of the f( aider; but, as 
fodder is bought according to its content of digestible 
ncittfus, shall di\’ide tin' tlgure tor each element by its 
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digestible proportion and we shall have the unit of fat, the 
unit of protein, and the unit of carbohydrates. 

Let us take as an example the yellow cowpea, the value 
of which is Ks. 3.18 iier 100 kilos of hay. 


Id starcli 


Digestible cellulose + catbobydrate 

33*57 X 0-94 

3J'37 

Digestible fat ... 

r4tj X 1-91 

2*78 

Digestible pruteiu 

12-88 X 0*94 

1 1 54 


+ 3/4 

8*64 


If 54'33 units are worth Rs. 3.18, too units will be worth 
Ks. 5.83, and one unit Rs. .0585. 


31*37 X 05 S 5 


2*78 X 'O 58 ; 

u 103 

2018 X *0585 

I . I 80 

54-13 

3.180 

33 37 digestibi 

c catbohydratts, 

1 *46 digtsiible tai 

I z '88 piutfrin 



Ever since ilic pioneers ul the science of rational fe(Hling 
attributed a preponderance of value to protein, the other 
matters were regarded as inferior, and for a lum* even the 
cellulose and the woody portion of the ])lant were lam side red 
to be useless. However, exjieriments on the digestibilitv of 
nutriments founded on the difference iti the anaivsis of 
fodders eaten and of the excreim'iit la^sulling fiann tln'se 
fodders, that is to say, from the p(jrtion assimilated, showed 
that, in classes of more or less coarse fodders, a [lortion 
of the cellulose was converted into sugar and thus digested, 
hurtlicr, the whole of tlie carbohydrates did not (mter into 
the organism. These facts having been established the total 
assimilable cellulose and carliohydrates were thenceforward 
included in feeding tables under the designation of digestible 
nitrogen -free extract. 

We have, thercdore, in the appended tables, taken these 
facts into account in estimating the non-nil rogenoiis matter. 
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Tlio coefticients of digestibility for our local fodders have 
not been estaltlished experimentally as we could have wished, 
owing to our not having th(‘ necessary organization for such 
researches. I'hey have been taken from American co- 
efiicients for fodders of (he same sort, such as the cowpea, 
Bengal Iteaii, (S:e. 

( 'OKM' ICiK.XTS OK niGESTIBILITV. 


Green Fodder. 


Cellulose supplemenlary 

lo tlie carbohydrates 

67 per cent. 

Fat 


62 „ 

Nitrogenous matter 

I fay. 

70 ,, 

(Cellulose 


4 j per cent. 

Xon-nitrogcnous matter 


71 ,, 

Fat 


SO „ 

Niirogeiiuus iniUer 


- 


d'he readm', when lie sees that the coefficients of digesti- 
bililN' of tlu* nutritive principles in green fodders and hay 
are nol idciuic;d, s\'ill gal Iter that the former are the more 
digeslibl(n 'rite proof of this is liiat an animal, when given 
a choice between green c'owptxis or cowpteas in the state 
of hav, will alwats preter the former. 

Although we have said that cellulose is jtartially digesti- 
ble, w(' do not wish to iinplv that its presence in more or 
less large tpiantities has no influence on the digestibility of 
the other nutritive princijtles. It is certain that the stomach 
is severelv taxed in order to absorb it, and its value as a 
food is lh(‘rel)\' diminished. 

Kellner’s metliod in no wav diminishes the value of 
the formula ^ which shows the relationship which 

X.N.M.' 

should exist bi'tween the two ('ategorics of nutritive principles 
where the phvsiological retpiirements of animals are con- 
cerned, he., in furnishing muscular energy, fat, or milk; 


‘ Nitrogenous matter nutritive ratio], 

Non-nitrogenous matter 
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sa5jB3 pile SMsv[Om 
jO aoud dL(i 0] Siiipjo^oe 
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\0 « 
C^ 


S3^^l;3 pui; iisssBjoiu .(q 
l-ajuosajdsj aniKA aAnuirtu 


.ti,>iL'Ainiu q;uL'is 

iiiJioJd a[qjisaSi(j 

iBj ai(|ns'aS[(y 

s3iBip.{qoqiB3 3jqi5i;a9i(q 


(apm 3 ) 

•laijuui f.iiouaaoJiijij 


(apiiJ3) jBq 


(=pnj3) 


(apiu.'q)a<o;niia3 


-lailBrn Xjf] 



rt 


I’ois draj^cps . .. i 2 2 i i 22 4*27 4 04 o’3o 2*38 5*56 o’lS i’66 7*12 0.43 loj’S 
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or where il is a (|uesti()n of the digestibility of the starch 
in starchy nutriments such as the potato and the manioc. 

Ih‘sides, Kt^ilner has retained this formula as onI\' being 
applicable when it is a question of calculating the ration 
soleh' on the digestive principles. 

In short, when it is wished to ascertain the cash value 
of a nutritive principle in a food one should first know how 
manv nutritive units it contains, and the resultant figure 
is divided by the price. Such is the usual procedure. 

M. Kellner, on the other hand, converts all the digestible 
matters into staia'li and adds to them three-quarters of tlu^ 
weight of the nitrogenous matter, because of the greater value 
of this latter. It is then seen how much each group comes 
to, and the product is divided by the (juantity of nutritive 
principles contained. In this way it can be said that tlie 
nitrogenous matter in one fodder is worth so much, and in 
another so miu'h. .Similarly the value of the fat or r\arho- 
hvdrates may be ealeulated in a coruamtrated or in an 
ordinarv fodder. 



CHAPTER X. 


FORAGE LEGUMINOS/E. 

A NTMiiEK of plants, whicli we have already discussed 
from a special point of \ iew, deserve uur attention from the 
point of ^■iew of their \'aliie as fodders. 

'Fhe faniil\- of tin' Ei‘_o-uminos^e includes certain trees and 
slinibs of which ilu^ leav(‘s form an excellent fodder, and 
which are therefore useful for pasturage, e.g., the acacias. 

Wc mention herewith not only those whose composition 
and aliincntarv value we have studied, hut in addition a 
number of others which have been recorded as being of some 
economic use. 

The wood of lh(*se plants is often used f(U' fuel, and as 
their ash mav prohtablv employed on the holds, we have 
giwm the mimuail composition of tlie Mauritian sp(a'ips. 


PAP!LIONACE>E. 

Astragalus irndcrshrub). -Them are a number ot sperief of Astra- 
pilux, ^oinc used in aj^riculturc and others for artistic and industrial 
])urposes. 

The species arenarius^ from Western Asia, is a perennial 

foraKc plant occurrinp: in sandy soils. 

i u'cr i> a ,i;reen tor.i.ijc well liked lny rattle. 

Astragalus .v/yc.v///j7/a.^- and .1. hypofilotiis are excellent foragC'^ 
best suited by somewhat calcareous soils. 

In the Tniled Slates Astra^^alits hypo^lottis, .1. caryocarpus, A. 
ca)7adensh , .•!. adsur^yrus are included among the useful forage plants. 

Cajanus indicus (Shrub).— The pods and leaves of this plant are 
relished by live stock. The analysis of the pods has already been 
.^iven; the composition the le.ive'- and branchlcts is as follow > .— 

Water 
Ash 

Cellulofc 

Fat 

Non-nitrogenoiis niaitcr 
Nitrogenous matter ... 


56 '65 per cent. 
I-7h 
I5‘49 
ri2 
2012 
486 


lOO’OO 
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Crotalaria (Shrub), Cattle do not aitpcar to Itavc any relish for 
this plant, but there are a few exceptions. For inr'tanro. we may 
<'ite Crotalarid juncra, wliich is ^iven to milch cows, and ( Hnrlna, 
a small legume of the .sandy desert plains, which is eaten by camels. 
The proximate composition of Crotalaria ju)tc<'i 7 in the state of 

hay is as follows ; 


Water 

Ash 

Cellulose 

Fat 

Non-nitrogenous mailer 
Nitrogenous inaUer ... 


14-39 per cent. 
9'94 
27*39 
riz ,, 

3285 „ 

t4'3» 


KX) 00 

Nitrogen -2-29, of which 1-99 i.s in the form of protein, say 86'9 per cent. 


Cytisus proliferus (Slirub). 'I'his legunu', of \^itirll the common 
name is a forage ])l.int which has accpiired a large range 

in the Canary Isles. It is a small tree with while flowt'rs, and from 
the young stage onwards gives nuint'rnu> Ic'af)' branches, tender and 
(liiant, which aro devoured b>' cattle, 

Pro])agatcd bv >eeds this ])lant thrive- well c-very where', grows 
anew after having been cut, and owing to its extensive' root -ysU'in is 
wcdl able to withstand drought. 

The yield of iajiasnstc is ver\' high and ecpial to that of the most 
productice fodder ptlant-. It i- cut tliree time's }(Mrly, and may 1)0 
converted into haw hhe Iteasts whirh fee'd on it grow fat. hut are 
lacking ill muscle. It occurs in .Nigeria and throiigluieit the whole of 
Northern .Xfrira. 

Dalbergia (Treel. M. Raoul states in his work tliat (In' leaves of 
the speeics latifolia, Sissoo and roltthilis max' be given to live stork. 

Desmodium (.slirub). ,\ll tlie species of DrsnuiJiu))! make excellent 
fodders, l)ut saiuc arc' of jiarticnlar intc'rest, such a- D. penduliflornm 
and D. iiVucfoUum. The- varic-ty ^an^rlicinn is aNo a forage plant, 
but should lie given with discrimination, a> it- Ic'ave- arc' too tough 
and might l)e the ran-i' of trnuljle. Detail- a- rc'gaiels Dcsjundutni 
have been given in another eha])trr. 

Oolichos scarabojoides (I.ianc). This is a trailing h.'rbareous plant 
which occur- in the i)a-tur('- of Mauritius and i- distributed through 
trnpiral .\s;a, .Madaga-Crir, and Ihmrbon. 

Cattle graze it along witli other lierb-. Its coniiio-ition is a- 
follows ; — 

Water 
Ash 

Cellulose 

Fat 

Non-nit rogenous matter 
Nitrogenous matter ... 


roomo 

0-69 


69 '35 per cent. 

2 ''34 
972 

1*41 

12*89 

4*29 


Nitrogen 
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Calactia (Herl)).- -The genus (mlactia 

coil tain'; 

small herbaceous 

plants with trailing stems 

which grow 

wild in 

some districts of 

]\[auritius. It is good feed; 

unfortunatch 

the plant is not of tufted 

habit and only a fiords a vcr\ 

slight amount r.f fc'lia 

ge : tlio leaves are 

downy. 




Several varieties occur, 

such as Galaciia scricca a native of 

Mauritius and Bourbon ; G. diversifnlia^ indigenous to Madagascar, the 

Comoros and Mauritius, grows on the savannahs and 

on the mountains. 

They grow during the rains 

md flower in 

February 

and March. 

The composition of the Galaciia harvested at Reduit is as follows 


]n 100 parts of 

In 1 00 parts of 



dry Jiiatler 

natural .‘.iiliiitance 

Water 



70‘20 

Ash 


7 ' 9.1 

2-36 

Cellulose 


24-90 

7-42 

Kat 


550 

T 64 

Sugars 


traces 

trace.? 

Non-nitrogenous matter 


^6-55 

13-88 

Nitrogenous matter ... 


I5'I2 

4'50 



lOO'OO 

10000 

Nitrogen 


2-42 

0-72 

The content of mineral niatt('i> is a> follows - 



In 100 palls of 

In ICO part> 

uf inio2part>of 


pure .nUi 

(!i y inatH’i 

nai ur.il siiljslaiicc 

Silica ... 

1 I •l‘'o 

o' 9 rs 

0-278 

Chlorine 

no 

00S7 

0026 

Sulphuric ac'd ... 

rpi 

0151 

0043 

IMio.'^phoric acid 


o' 30 t 

0090 

Lime ... 

aS'Sn 

2'283 

0-679 

Magnesia 

5-02 

o-.^oi 

o-iiS 

Potash 

29 'oS 

2 '305 

0-6S6 

Soda ... 

2-58 

0-204 

0061 

Oxide of iron ... 


0342 

0 lOI 

Carbonic acid. iJvc. 

ii‘58 

0918 

0-276 


lOO’OO 

7‘93o 

2-360 


Xtroidin.u to U.ik('r, the ;ihove (ialact'ui, which hrir^ ie(hli?]i flower?, 
is G. tvnu'iilora, 

indigefera (Slti-ubl.- As a rule animals pnv scarceiv any attention 
to the f^oMius ! nd'i\i,<>jcra, but the variety /, ov\na should be recorded. 
It is a small, herbaceous, lct;nminous i)lant from the tape and sheep 
and jt'oats enjoy browsing it. 

Ac.rording to Roxliurgh, two Indian species arc forage idants, and 
at Cayenne rows tnit 1 ndixioi erd anil, var, pal y phylla. 

According to Watt, the fodder yielded by I ndninfcra panel flora ss 
relished by camels. 

Jacksonia cupulifera (Trcel This i)l,)nt neeurs in the arid 
Australian deserts. It is a small tree, and gives a fodder which is 
greatly relished l)y horses -and cattle. Several other varieties rf 
Jacl'sonia arc equally useful. 
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Lathyrus tingitanus (Herb). 'I'lns climbin^^ Icguniinuus plant 
^rrows wild in North .\mcrica. It is a first-class fodder plant and 
thrives very well. It is sown at the be^^inninj^ of the rains and its 
stems rapidly cover the soil ; cattle cat it greedily. 

Attenii)ts should be made to acclimatize this legume in various 
sub-tropic.i 1 countries. 

Lotus corniculatus (Herb).— A splendid forage idant which thrives 
very woll in Australia. There arc several other varieties in the tribe 
of the l.utca' which iua\ ^erve a^ forage plants. 

corniculatus, the coirinion Lotus, is not only indigenous in 
.\u:-ira!ia, but aLo in North Africa, Central .Asia, and the whole of 
Lurope. According to Naiidin, it has all the qualities of white clover 
and surpasses it by its faculty for resisting drought. This latter it 
owc'.^ to the length of it> priniaiy root, which ])eitetrates deep into 
the ground. 

Other •']>ecie' of Lotu> have similar c|ualitics. 

Lotus villosus (hairy lotus) >hnws a greater development and 
afVor(l> more forage' than tlic foia'gt/ing. 

Lotus tctra^ojiol oI>us ( ftnir-winged lotus) spreads vi'vy close to the 
soil and ran onh' ])e grazed by sheep. 

[.of us siIirp(OS)fs is only oaten green. Productivity small. 

Lespedeza striata (Herl>!, -A ]u'r])areous legiimiuous plant known 
as Japanese clover. Highly valued as fodder in Japan, whence it 
has ^-iiread tea niimbio ot >ub-t i aiplt a 1 rounlries. 

Lupinus iSlirub). l.ui)in:' <are very widely distributed plants and 
ncrur ;:i the nnt.si varied rlimate-. Their flowers vary in colour, 
and the chief varietie> employed m agriculture are ; Lupinus alhus. 
L. an^ustitnlius, A. Triniis, L. arhorrus, L. lute us, L. vnrius. 

The,-e varieties are not only re^-loiallve plants, but are alst) highly 
valued as fodder, whilst their seed,- arc sometimes \ised for human 
food. The seeds of fjipinits luicus are used for feeding cows and 
o.vcn and help to fatten them. 

Lupin=^ gener.illy thrive fairl\' well in siliceous and volranir soils. 
They are grown ntuvadays in garden^; dwarf and tall varieties occur. 

According to M. Mai land, the rom]if>sition of the' seeds of Lupinus 
aihus i- a- folbov s : ■ 


\Yater 

Ash 

Cellulose 

Fat 

Non- nitrogenous m alter 

Nitrogenous matter 


8’io per cent. 

4TO 

lo'is 

8-00 ,, 

... 35 * 6 ^ 

. 34*02 

Weight of too seeds, average . . 

,, ,, ,, niaxiniuin 

,, ,, ,, inininuun 


too *00 

38*4 g**- 
50 2 ,, 

24-9 -• 
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Medicago sativa (Horb). LucernL' i's a forage plant which is valued 
very hi.glily in Kurope; it is a native of the coiintry of the Modes, 
hence the name Medicago saliva {media). It \-:> indigenous to Europe 
and has spread to all sub-tropical countries, where its success vartes 
according to climate and cultural conditions. 

It is cultivated in India, Hawaii, Australia, and notwithstanding 
its varying success in these diherent couniries it still remains a forage 
plant of considerable interest. 

This plant is sown at the conimenccmcnt of the wet season. In 
order to obtain a good crop the soil must be deep, well drained, and 
free from jjlant growth. O^ving to thi' depth to wliich ilie roots pene- 
trate and tlie considerable size of the; root-s\'sU'in, lucmne is able to 
withst.ind a considerable amount of drought and may live for several 
years. Wet soils are disastrous to this plant; ilie ‘-oil should ba; 
sulhcicntly tairons to preclude the accumu Lation of wntmg wltich would 
injure the growth. 

Considerable care should l)e cxerci-cd in ^electing the seeds owing 
to the occurrence among them of tho^e of a pnr;i>itir plant which is 
mo.'t injurious to tiie Ku erne. d'he craantity per hcrt.ire variei' accord- 
ing to the sparing of the rows and the method of sowing. 

Flowering occurs five eu' sax wi'eks after -owing, and reaping is 
begun immediately, rsuaily live to si.\ (:iop> are cut a year, but this 
number max' vary according to hxal coiiditinirs. In Hawaii diey 
reckon annually on from 24 to 48 tons (A green fi imgi' ])er hectare, and 
according to \I. Pond, the ciiiantity of hay scarcely ever exceeds 
lOl tons per luaiare. In India, on tlic Penma farm, one of the best 
re.siilt- obtained was yS tons of green fodder. 

'I'liorc arc; several varieties of lucerne, the chief cme, Medicago 
saliva, being commonly known as Alfalfa. 

M. Kraus?, of Hawaii, gives their coni])usitlon to be as folloxvs : - 


Water 

Ash 

(‘ellulose 

Fat 

Xon nilregenoiis mat ter 
Xitrogenoirs matter ... 


:4'45 per cuit- 
2S7 
7'47 
0-42 
S'7.S 

6-04 ,, 

1 CO CXI , , 


•According to the same authority, the ash of laoo lb. of natural 
substance contains : - - 


Nitrogen 

Phdsphoric acid . . . 
Potash... 

Lime ... 


9 lb. 
2 ,, 
6 „ 


7 oz. 
3 - 

3 >> 

4 


This forage also occurs in India, and analyses have been made by 
Hr, Leather. We see that it contaln> Ic-s nitrogen and is less fibrous 
dnin that from Hawaii or Mauritius. 
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Water 

Ash 

Cellulose 

Fat 

Non-nilrogenous matter 
Nitrogenous matter 


7775 per cent. 


7872 

2-86 ,, 


2-56 

.r74 n 

076 ,, 

^0-45 n 


3'35 

075 

996 

4'44 


5 06 


Nitrogen 
I‘iotein nitrogen 


ICOXO lOO’OO 

0*7 1 per ccmu. 0‘8i per ceiit. 
048 o-6i ,, 


'rile P^'ds are >i)irally twisted and the cent. lined seeds are quite 
small ; leo pods weigli 2’5 Rrm. 

M. llalland's analysis of the fruit with seeds is as follows; — 


Water ... ... ... ... 9*50 per cent. 

A.sh .. ... ... ... 4‘9o ,, 

Cellulose ... ... ... ... ... 21 80 

Fat ... ... ... ... ... 4-50 

Non-iiilrogeiiLius inaliei ... ... ... 40'55 

Nitrogeneiis matter ... ... ... ... i 5^'95 ,, 


POO ’CO 


few experiments have lieen 

made in Mauritius, 

incl the average 

anah^i- i< a= follows : 






In iipi> 

iti i<>i> p.ii i>r 



na.iiirat sulisitincc 

ilry tn.aiter 

Water 


75-90 

.. 

Asli 


2’14 

8-92 

Ccllulii.se 


8-iS 

34-02 

Fat 


0-98 

4 '03 

Non-nitrogenous inatlei 


807 

3 . 3*35 

Nitrogenous matter ... 


47.5 

1968 



too 00 

100-00 

'i'lie mineral ciunpo'-ition i- 

iihtpiit th(' Miim- 11' 

that of other 

I.<‘gumin()>;t; : • 




In 

100 

'4 III 100 parts ijf 

1 11 iur> parts Ilf 


{.nrc .a, 

<;ry ni.'iller 

IULCI lie 

Silica 

1 jN 

0-13.3 

O-QJI 

Chlorine 

4 -;o 

O'.; 00 

0 OtO 

.Sulphuric acul 

F87 

O ’ ^0 

O-OS3 

I'hosphoric acid 

6 'S 9 

o ’590 

O'l^O 

Lime 

18-53 

i‘h.i 7 

0-398 

Magnesia 

6 '4 7 

o ’570 

0-130 

Tot ash 

3 i' 4 -t 

3-007 

0-718 

S'jtla 

IT 3 

0-137 

0-032 

Oxide of iron 

1-50 

0-139 

0032 

Carbonic a^id, 

22 UJ 

rpt.S 

0 ' 47 J 


coxo 

8-920 

2-140 

The spcricr- of 

H ha\’( 

a wide distril)tition 

, and some are 

regarded U' weed', e.g. , ,]/. doiticnlaia ornirriiig in 

Japtin, United 

StatC'i of .Vrnerifa, Cliili, 

.\frira 

India, New- Zeahind, &r. Other 

varii'ties whirh oerur in 

Africa 

are ,1/. lupulma, 

,1/. <nl)icnlarii, 


M. ummiht, . 1 /. liiciniiiin. . 1 /. trniiinihiia. 




(iazf‘;e. X.S.U'. 

I'KI. 4ft. Toririx i:!,I(iphryutnii attackin;^' lAicornoK i. lioalthy 

plant; 2, infertcd plant; larva; 4, chry^ali?; 5, adult moth; 6, 
P"‘ti'ai of tvin,4 ; 7, anal sci;nu'iit, 
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The variety iKPuHnd found in India and Amorim. Though of 
less importance than lucerne [Medteago sativa) it is still useful in 
mediocre soils which arc subject to drought. 

The other varieties which might be used as fodder are not (piitc 
as useful, as tncy are trailing instead of erect, and their productive- 
ness is small. 

M. Guthrie gives the following composition for Mcdicago 
lupulind : — 


Water 

Ash 

CelluIo.se 




72-76 p?r cent. 
2-77 

4'29 

Fat 

Xon-nitregenou.s iiiauer 
Nitrogenous matter 




070 

12-48 „ 

7 00 


rco'oo 


Retama Raetam.--A leguminous fodder plant from the Sahara, with 
black and white llnwers which impart their pleas.ant odour to camels’ 
milk, 

Melilotus (Herb). Tins plant, with trifoliatt' leave>, is usually com 
.>idercd as a fodder plant, but owing to its smell, cattle regard it with 
dislike', and they can (inl\' be made to eat it by mixing it with ha\\ and 
then only \vith <!ith< ult\'. 

Mt'lilotiis IS lint cultivated in warm countries. Several varietie.s 
occur, especially . 1 /. owchialis^ and in .\frica, on Xilc soils, is found 
.1/. pari'i flora j which is now distributed over tlie whole glol^e, and 
rcgnr<led as a wei'd, like M. gracilis and .1/. uhyssiuica. 

lire- are vc'iy fond of these plants, especially of Melilotus alba, 
wliich has large- numbers of perfumed flowers, aiifl the cause of their 
Iirodiiring a large amount of honey. 

Certain < liee'-e- are rendered arninatn: with the iirwa-rs nf Melilotus 
cicndca. 


In Indi.t M. paori flora is 

employed as a fodder 

[)r. T. rather gives 

the following analy-i- f)f it 

— 



Crecil r.a.ifr 

ttay 

Water 

84-40 [ler cent. 

10 00 pur cent. 

Asli 

2-26 

13-04 

Cellul.se 

4 ‘ Ft > > 

2T83 „ 

Fat 

0-36 

2 o'i 

N'en-nitrogenoiis matter 

6'i6 

M-V) 

.\ilr<igeii<uis lualte r 

2-69 

i - 
1 

1 


looon 

100 00 

Nilfogen 

0-45 

2’97 

kn tein nitrogen 

0*42 

2-47 


Oxytropis pHosa ( Cndcrshrub). - -.A perennial leguminous plant from 
W'estern Asia. It grows in sandy soils and affords good fodder. 


Pongamia glabra (Trrei,- -The leaves arc used for fodder. 

Psoralea plicata (Shrub).- .M. Sagot record- this plant as a fodder 
for camels. 
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Pterocarpus erinaceus (Tree). — This tree is very common in 
Senegal and the Soudan, and its leaves serve as fodder for sheep and 
oxen. 

Sesbania SBgyptlaca (Shrub). -A perennial plant occurring in 
Africa, Southern Asia, and the north of Australia. It is used as a 
fodder plant like the species Sesbania brachycarfa, ivhich, according 
to Von Muller (Australia), is much relished by live stock. 

Smithia sensitiva (Herb). -Roxburgh says that this little plant 
makes a very good fodder in India and is widely used. It is very 
tender and much relished by live stock. This variety, which is indi- 
genous in Western .Asia, has a wide distribution; it occurs in .Africa 
with Smithia cafiiulifeni—'A similar plant which might also be used 
as fodder. 

Sophora tomentosa (Shrub). — The seeds of this shrub arc used in 
Aladagascar for feeding purposes. Seeds harvested at Reduit gave the 
following figures : — 


I 3'56 per cent. 





1400 

3970 

10-30 

JOO-CX5 

The proportion of nitrogenous matter in these seeds is relatively 
feeble, but, on the other hand, the jtroportioi-L of fatty matters is very 
iiigh. 

Stylosanthes (Hcrbl. — .V genus of Leguminosae which is capable of 
providing fodder. In Guadeloupe horses graze Stylosanthes erecia 
with relish. 

Swainsonia (Large Shrub ). — Swaiusonia phacoidcs and 5 . procum- 
bens are both excellent forage plants in Tasmania. 

Trifolium (Herb), — The genus Trijolinm, known as clover, contains 
a large number of species. Some arc natives of Europe, others c,f 
-Africa, Asia, America, &:r., and species occur :uiiong them which are 
very useful in agriculture. The principal species arc forage plants 
of the highest order; they arc widely distributed and very useful 
"licrever they arc cultivated. 

Trifollum alexandrinum. -This leguminous plant is cultivated a 
great deal in Egypt, and forms the rliief fodder there. It is annual in 
habit, and in some soils where it finds splendid growth conditions it 
niay attain a height of 60 to 70 cm. 

At the trial station of the .Algerian Botanical Department, .Ale.xan- 
drian clover has given four crops in a year. When sown at the end 
July the yield per hectare by the middle of September was 

J 9 


Water 

Ash 

Cellulose 

Fat _ 

Non-nitrogenous matter 
Nitrogetious matter ,,, 
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28,000 kilo^•, ill the middle of November, 20,000* bhorlly after the 
middle of February, 30,000; and at the end of May, 25,000. \\. Trabut 

states in his report on expijiiments in agricultural botany made in 
Algeria during i8y8 that this plant grows the whole year round, and 
only net^ds irrigating when a crop is wanted during the height of 
summer. In winter, along the littoral and in the south, its growth is 
very vigorou.s. 

Trifolium subrotundum- -'[’his plant is grown for fodder in the 
Nortli of .Africa. 

Trifolium resupinatum.-- 'rhis clov^u* is cultivated in the North of 
India though it is hardh' much of ;i forage plant. .According to Naudin 
it occurs in North .Africa, the Canaries, the Azores, &c. 

The following varieties may be quoted : 'f. Arvi'fist^ F. jragijerum, 
7 '. Sli'tfdin r} ^ 7 '. niiihell nlahnn , 7 '. ijUiiriuiuDnitin , T. iicini}(\ T. pn>- 
CAimhens^ T. sinvnsi\ T. afyicauitin, 7 '. polysfachyinUj &c. 

The most important of ail is the red or held clover, T ri folium 
praioisc. 

It 1' a pl.'int wliich is ^o^^'n otau' a 'v'\'idc area and devoured liy live 
stock eitlier in the green state or as hay, When used in the latter 
stale care must be taken in view of the misliap- that ma\- occur if it is 
welled b>’ rain or dew. In Australian (’.vpt'vimcnis 7 Kt rjl tons of hay 
have been obtained jicr lieclare. Its eom])os)tit>n was a- follows, the 
analx'sis of gret'n fodder and li;iy Ixnng due to M. Guthrie ; - 



(irccn foddci' 

Hay 

Water 

70*8 per cent. 

20‘8 per cent 

Ash 

21 ,, 

e-6 

Cellulose 

8-1 

21-9 ,, 

hat 

ro ,, 

4'5 

Non-nilrogenous matter 


33-8 0 

N’itreigenous matter ... 

4'4 

12-4 


lOO’O 

ICO'O 


Clovt'r is, further, a lirst-rlass rc-torativi' ])lant for impoverished 
soil-. In I'inglaiid one speaks of " clover .‘sickness, " a malady whieli 
i- (‘asil\' remedied h>' the addition of iihospliatc and of potash. It is 
an est<djlished fact tliat this plant thri\'es well practically everywhere 
and the amount of aitiuition given will \'ar>' according to the particular 
result required. It is biannual in habit and -pastures re>ow themselves. 
Clovf'i' i> a great nitrogenous fertilizer for the raising of wheat on 
uiedium -nil-, and in addition furnishes organic matter and opens the 
t'uii by means of its roots. 

The seed is also eaten by cattle, that of the common variety being 
tlie ino-t readil}' areepted, a^- tlu' .American one is heavier. The 
^eed is an important artii'le of commerce between .America and Europe. 

M. Halland lias analysed the various portions of the plant for 
I'-iiropc : 'rwenty-six iilants cut; maximum length 070 metres; weiglit 
'“o grm., of which the ilowers were rc^pnn''ible for i7*.3n grm. ; the 
leaves 1470 grm. ; .stems bH'oo grm. 
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WlIOI.R PLAS r 

FLti\ 

iVEHS 


Urpiiit Leaves 

LOWEK Li: AVE6 


Normal 

Dry 

Normal 


Normal 

Dry 

Normal 

Dry 

Normal 

Dry 

Water 

84-50 

O'OO 

77-50 

O'OO 

Si'oo 

0-00 

86-60 

000 

5^5*50 

O'OO 

Ash 

079 

510 

1-19 

5-30 

1*54 

8-10 

0-69 

5-20 

0-43 

2-90 

Cellulose ... 

4-16 

26-85 

5 "49 

24-40 

2-29 

1 2 05 

3-62 

27-00 

4-84 

33-40 

Fat 

Non -nitroge - 

0'44 

2 ’So 

o‘53 

2*35 

0-85 

4‘50 

0*35 

2 '60 

0-25 

'75 

nous matter 
Nitrogenous 

7-90 

50 ‘99 

11-15 

49’53 

9-65 

5079 

6 ‘93 


8 05 

55-51 

matter 

2*21 

14-26 

4‘[4 

18-42 

4-67 

24-56 

i-8t 

1350 

093 

6-44 


lOO'OO 

lOO'OO 

100-00 

100-00 

lOOOO 

100-00 

100 00 

lOO'OO 

lOO'OO 

lOO'OO 


The seeds are round and very 

small, tawny in colour, with a smooth 

surface, and when chewed have the characteristic flavour of leguminous 
plants. 

100 seeds weigh 0167 grm. 

Water 

9 '60 per cent. 

Ash 

a '80 ,, 

Cellulose 

5-80 ,, 

Fat 

8'20 ,, 

Non-nitrogenous matter 

42*44 

Nitrogenous matter ... 

31-16 ,, 

lOO'OO 


(Balland), 


Trlgonella Foenum-grBBCum (Herb).- An Annual fodder plant culti- 
vated in Abyssinia which has spread to a number of countries. Its 
common name is Fenugreek' ; it grows wild in Asia Minor and in 
Persia. 

According to M. Balland, this plant was cultivated by the ancient 
Greeks. 

The seeds serve as condiments for man and some domestic animals. 
In Algiers and Tunis the natives regard them as digestive, body- 
building and aphrodisiac. 

I II 


Water 

10*10 per cent. 

iO' 8 o per cent 

Ash 

2-90 

2-75 

Cellulose 

610 ,, 

6-6o 

Fat _ 

5-95 

665 

Non-nitrogenous matter 

5f-99 

45-48 

Nitrogenous matter ... 

22-96 

27-72 


100-00 

100-00 

Average weight of too seeds 

2-18 gr. 

2-03 gr. 


The genus Trigonella includes a few species that might also be used 
as forage plants. T. hamosa is a plant occurring in Kgypt, at the 
Cape, and in India; T. occulta^ found in Hgypt and Northern India; 
T, lacmiaia, an Egyptian species; T. marginaia, Northern Africa; 
T. suavissima, a perennial species from New Holland which is eaten 
by live slock in siiite of its odour. 
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ViCia (Herb).- -The vetch is a herbaceous leguminous plant with a 
very wide distribution, and some varieties are of great economic 
value. Some climb by means of tendrils, others are of low growth. 

Numerous varieties of vetch occur throughout the globe. They are 
forage plants, and in some the seeds are capable of being used for 
food. An annual species of low habit, Vtcia Ervilia^ is cultivated in 
North Africa; it is a forage phmi and very prolific as regards seed 
production. 

It is chieny used for feeding horses, only a mederate amount being 
given on account of its heating properties. The seeds are given to 
poultry. 

Vicia sativa.-— This vetch, grown in Northern .Africa and other sub- 
tropical countries, forms an excellent fodder. The seeds arc used to 
feed pigeons, fowls, ducks, &c, It needs sui^porting by plants Avhich 
have strong stems. 

V^cia sativa grows wild in Europe. A. dc Candolle gives it as a 
nativa' of Northern fndia and llengal. 

The vetch has been cultivated from time immemorial; even in 
Cato's time it was known as a splendid fodder. 

AT. Balland (‘‘Les Aliments”) gives the weight of fourteen cut 
plants as 383 grm. ; the husks weighing 70 grm,, the leaves 175 grm., 
stems 13S grm. That is to say the percentage 's as follows - 


Husks 


18 ';; per cent. 

Leaves 


4s7 

Stems 


36-0 ,, 



tOO'O 

s composition is as follows 



hi ti 

ie nDiiiiiil st.ite 

hi the dry state 

Water 

7 5 'OO 

o'oo ]ier cent. 

Ash 

iSi 

7*24 

Cellulose 

5-89 

2376 

Fat 

0’62 

2-47 

Nnn-nllrogenous matter 

^■()h 

59-S3 „ 

Nitrngenuiis matter ... 

672 

26‘88 ,, 


lOO'OO lOQ'CO 


Vicia sepium (Herb).- -Suits damp climates; like the preceding, 
requires to be supported by stems. 

Vicia tetrasperma (Herb). Excellent forage plant. In tropical 
Africa arc found the species Vicia 'paucif oUa and V, hirsuia. 

C>ESALPlNIEi<E. 

Bauhinia purpurea (Tree). — The leaves are eaten by live stock. 

Bauhinia reticulata (Shrub).— Cows, shoe]), and goats are very fond 
of this plant, which is widely distributed in Senegal and the Soudan. 

Ceratonia Siliqua.- Ccratouia Siliqua, the common name of which 
is the carob tree, is a native of the East, It has a most luxurious 
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growth and sometimes reaches a height of 15 to 16 metres. The leaves 
are pinnate, strongly cutinized and dark green in colour. The flowers 
are reddish, small, and distributed in inflorescences grouped along the 
branch. 

The plant is dioecious. The female ])lants yield curved i)ods from 
10 to 25 cm. long and 2*5 cm, broad. Occasionally the tree is monoecious, 
but in order to ensure fecundity in carob trees grown from seed and 
which liave no subsequent pruning, they should be planted in groups 
so as to have male and female trees on the same plantation. The 
establishment of a hive of bees will prove a powerful aid in the delicate 
business t)f fertilization. 

The carob tree may be cultivated for the sake of cattle fodder, 
being especially useful in the bad season, and also as an ornamental 
and shelter plant against winds which would injure more delicate 
kinds of vegetation. 

It i^^ a slow-growing and exceptionally long-lived tree. It is said 
that trees over one hundred years old .are still full of sap. 

SUiQUii grows well in all soil^. .-\rcording to the Neiv 
South Wales Ai^^rtciiltural Gazette^ it can be seen growing in soils of 
almost pure sand, in rich gra^•(‘l and alluvi.'il soiii'-, or in well cultivated 
soils which arc rich in humu>. XevcTthcless it dors not thrive in hard, 
close soils. 

The carob tree is propagated by means of seeds, root-stocks, 
cutting^;, and grafting. Tim seed method is the ea-ie^t. and there, are 
said to be several varieties of seed, some bettor than others. 

llefore sowing, the >eeds arc scalded in an earthenware vessel 
wliich is subscQUcnth' laqit at a moderate temperature until the seeds 
arc soft, d'his operation will take one or two weeks, the warna 
w.atcr acting more rapidly on some than on others. They art' sown 
in tub.== which are drained b\' means of a lax'er f>f charcoal placed 
at the bottom, and then watered moderatel}- nt regular intervals. 
They are trans])lanred ^evon months after .solving, but the best ])lau is 
to -ow in the spot where tlic plant is intt'iided ‘o remain, taking care 
to water regularly and to keep down the weeds. The advantage of 
grafting is that the reimodnrtioM of female trees is certain. 

The se.'ison for planting varit's in diftert'nt iioiintrics, and similarly 
the productiviiv of the tree'- vari(‘s according To the locality. 

Graftings produce pods seven years later, while trees grown from 
seed art' -lower in fruiting. hen frtan tw('lv(' lo fiftec'ii vi'ars old 
they will ,-tart bearing largo' (juantitie- of liean-. 

Chambers notes that a single tree produced more than half a ton 
of beans in a season, Prttfessor Chiirrh givi's the ftillowing analysis • 

VV'ater 

Albuminoid matter . 

Sugars 

Carbohydrates 

hat 

Cellulose ... 

Ash 


14 6 per cent. 
7-1 

. S^'8 

l6-I ,, 

• t 

6'4 

2*9 


lOO'O 
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The nutritive ratio is i : S's, whilst the nutritive value is 68. As 
sugar, pectose, gums, &c., take the place of starch in these peas, the 
starch equivalent cannot be calculated in the usual way because sugar 
and the other substances contain less carbon, and have consequently 
less nutritive value. 

Algerian specimens from the iqoo Exhibition have been analysed 
by M. Ball and : — 


In TOO piirLs In lOO parts In lOO pans 

wliole pods seeds only husks 


Water ... 

... 13‘00 

13-00 

12-50 

Ash 

... 235 

3-00 

2-30 

Cellulose 

9-10 

6-85 

9-40 

Eat 

0-50 

1-25 

o‘40 

Saccharose arid glucose 

... 30-10 

o-co 

3i'25 

Non-nitrogenous matter 

39-87 

61-40 

42-05 

Nitrogenous matter 

5 '08 

14-50 

2-10 


I CO ‘00 

100-00 

100*00 


One fine pod weighed 2 2’65 gr., and contained fourteen seeds weigh- 
ing 2 65 gr. 

‘hhe weight of the [xhE m.iy vary from 8'6 gr. to 24 gr., the seeds 
accounting for o’a gr. to 2^4 gr. The latter only represent ro per 
cent, of the weight of the rrods. 

In Tunis the, natives feed on a mixture of wheat and carolx This 
mixture, of which there' was a sample at the '■ Conrours agricole dc 
Paris'’ of 1902, had the appearance of a coarse powder. 

M. Balland has made the following analyses of whole pods which 
contained si'cds. 

It will be seen that the proiiortion of sugar varies within fairly 
wide limits, the other elements remaining about the ‘^ame : — 



C'andia 

Cyprus 

Oete 

(Greece 

tuRal 


per ceiii. 

jii'r cent. 

per rent. 

per cent. 

per cent. 

Wilier 

9 '20 

1 TOO 

I 2 CO 

10-80 

I 1 '80 

Ash ... 

2*20 

2-10 

2 '08 

1 '96 

2 00 

Cellulose 

10-30 

S'lO 

7-85 

9-50 

9-15 

I'at ... 

0-55 

0-40 

0-35 

0*50 

0-50 

Saccharo.se 

2174 

28-57 

S'20 

29-40 

17-56 

Glucose 

, 21-36 

U- 5 a 

26-04 

10-28 

19-20 

Non-nitrogenous matter 

2 S -43 

29-70 

,37-74 

30-70 

34-05 

Nitrogenous matter 

6*02 

5-60 

5-74 

6-S6 

5'74 


loo'oo 

ioo-:o 

lOO'CO 

100 ‘CO 

100 'CO 


When the carob bean or carob fruit is green it contains a big 
proportion of tannin, and is very astringent. In Algeria, when in this 
state, It is used for tanning tlie rniC'^t Moroccan leathers. 

When mature the pods are brown in colour and fall spontaneously. 
In order to preserve them they must be dried ; if they are heaped before- 
hand thev will be impaired Iry fermentation and turned blackish. 

England and France imimrt fairly large quantities. Pigs, horses 
and also milrli cows and otlier animals will cat them; rows are said 
to give more miW as a result. During the Peninsular War the mules 



. Igf icitltural tinzetft', J(' 


Fig. -Ceratonia Siliqua (Carob Tree), a, male inflorescence 
B, female inflorescence; c, male flower; D, female flower; V., pods 
h. seeds. 
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and horses belonging to the English cavalry were fed entirely on the 
carob bean. 

Wittmack states that the fruit is used in the manufacture of a 
pharmaceutical syrup. It is prepared and sold like chocolate. 

According to Dr. G. Wittstein, this bean contains butyric acid. 
After distilling in the presence of sulphuric and phosphoric acid the 
product is precipitated in the form of barium butyrate, and the acid 
is obtained by removing the bariunt hy means of sulphuric acid and 



subsequent rectification, I'hi- salt of barium Inityrate contains 5077 
per cent, of acid, 

Dr. do Hass, in his ^ Buried Cities Recovered;' says that he is 
inclined to believe that the wild honey " which was the basis of the 
diet of John the Baptist was none other than the fruit of the carob 
tree. In Palestine this fruit is known as St, John's Bread. In Arabia 
it is culled carob because of its crescentic sliape. 

This tree is found throughout Palestine. It is an evergreen with 
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abundant foliage cabling a delightful shade. 'I' he fruit is a common 
article of food with the natives, While we were crossing the 
country,'^ says Dr. dc Hass, “ our muleteers seemed to make these 
beans their only food.’’ A record is generally kept of these trees and 
marriages are often dowered with carob fruits. A grove of these, trees 
is regarded as having as big a value as a vineyard or an olive planta- 
tion. A single tree may produce a thousand pods. They arc exported 



.1^'' 7| uttnuii (hi Attt\ .V,.V. /f 

Fig. 50 , • .IcfU'/ff (Uicura. 

to Russia and elsewhere. When the fruit is rii)e it contains a sweet 
pulp, which is c.xtraeted and turned into a iioney of a kind which is 
most popular among the jicasant;? of F.ilc^tine. Dr. Brandis says that 
the wood of this tree is hard, heavy, an excellent fuel, and good for 
cari)entry, 

Hardwickia binata (Tree).- - .\ large Indian tree. Animals are very 
fond of the leaves, which they browse directly from the pollarded trees. 
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Hardwickia Mannii (Tree). -A bpccics peculiar to tropical West 
Africa. The leaves are eaten by cattle. 

MIM08E>E. 

Acacia aneura (Tree). — The leaves of this Australian member of 
the Leguminosae are used for fodder. It is a tree 32 to 42 ft. in height. 
Its composition is as follows : — 


Water 

39’o 6 per cent. 

Ash 

3 ‘ 6 o 

Cellulose 

29-90 

Fat 

2'55 

Non-nitrogenous matter 

i 5'^3 

Nitrogenous matter ... 

9 ‘o 6 


100-00 

acia homalophylla (Tree.) -i 

Leaves used for fodder : — 

Water 

41-03 per cent. 

A^h 

8-73 0 

Cellulose 

22-59 

Fat 

2 -oS ,, 

Non-nitrogenou? matter 

18-26 ,, 

Nitrogenous matter ... 

7-31 


IGO'OO 


Acacia Jacquemontii. — The branches arc used as fodder in India. 

Acacia pendula (Tree). — Known as the weeping acacia. A tree of 
if) ft. () m. to ig ft. 6 in. in lieight, which during times of drought 
may be u.->ed fodder, its value is a:^ follows : — 


Water 

Ash 

Cellulose 

bat 

Non -nitrogenous matter 
Nitrogenous matter ... 


per cent. 

4’45 

19^4 I. 

I’21 ,, 

,, 

9-62 „ 

lOO’OO 


Acacia sp. (Tree). — This acticla grows in the Australian interior and 


provides a fodder which is eaten by 

cattle in times of famine 

Water 

13*45 cent. 

Ash 

2-93 

Cellulose 

30*61 ,, 

Fat 

t '96 .» 

Non-nitrogenous matter 

38'»S ,, 

Nitrogenous matter ... 

12 0/ )♦ 


lOCCO 


In Senegal there occurs an acacia of undetermined species with pods 
containing a whiti.sh pulp, which is devoured by cows, sheep, and 
Aoats. 
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Acacia modesta (Shrub).— In India the leaves and flowers are used 
as fodder. Besides these varieties, the composition of which wc know, 
there arc others which for certain reasons arc distinctly valuable. 
OwiiiM' to their capacity for resisting- droii^;ht, the fodder they produce 
is ii] much request during' dry spells. For instance, in Australia, in 
igoe, tliousands of sheep and cattle existed solely on Leguminosas. 
WluMi fed on these plants milch cows give good milk and butter. They 
are also fed to draught oxen. 



. \->l\ Kit!, \ 

Fig, 51. Acacia Salicina (.\iistralia). 

\V(? may mention Acacia cxcclsa, .•!. sp.^ A. salicDidj . 1 . doraloxyloVy 
A. liar pophylla, A. viyrtilolki, A. acrophylla, . 

The pods of A. plaiiifroiis arc used as food for live stock. 

Acacia Sleberiana (Tree). Shco]) and goats arc very fond of this 
plant, which is very common in Senegal and the Soudan. 

Acacia Verek (Tree).- In tlie Soudan llie leaves and fruit are used 
as fodder for sheep, goats, and camels. 
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Albizzia stipulata (Tice). — The leaves of this tree are suitable for 
fodder and are used as such in India. 

Albizzia Lebbck [TiQt].-~Albiz^ia Lebbek is a large tree with 
deciduous leaves. When green these make an excellent fodder, and 
when they fall decay and enrich the soil. 

The proximate composition of the leaves furnishes a proof of its 
value ; — 

Water 
Ash 

Cellulose 
Fat 

Non-nilrogenous matter 
Nitrogenous matter ... 

lOO'OO 


67 ’35 per cent. 
2’6[ 
io’i8 
o-8o 


The dried leaves arc not used for fodder, their high cellulose 
content making their consumption difficult. They serve rather to 
enrich the soil through the nitrogen, organic matter, and mineral 
elements which they contain. 

Water 
Ash 

Cellulose 
Fat 

Noti-iiilrogenous matter 
Nitrogenous matter ... 


Dry leave.? 

9*42 per cent. 
8*48 ,, 

43'9o 

,, 

25-40 

9'i2 


lOO'OO 


The mineral composition is as follows ; — 


Silica 
Chlorine 
Sulphuric acid 
Phosphoric acid 
Lime 

Magnesia ... 

Potash 

Soda 

Oxide of iron 
Carbonic acid, 


In lOG parts 

o*.332 

0-300 

0-126 

o'lSS 

3476 

0*473 

0-982 

0-219 

0071 

2-313 

8-480 


Albizzia Lebbek bears large flat po^s about 20 cm. long by 3 cm. 
broad. If the dry husks were pounded up they might be used as an 
al)sorbent in food mixtures. 

The pods contain hard, smooth seeds, -which form an important 
nitrogenous food when they are crushed up. 

Their nutritive value is very high : - 
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Water 



12-25 

Ash 



373 

Cellulose 



9-87 

Fat 



2*97 

Nnn-nitrogenous matter 



44-06 

Nitrogenous matter 



27-12 




100-00 

Nitrogen 



4-32 

The miner.il composition about the : 

'ainc as that of all leguminous 

seeds in which the potash and phosphoric acid 

content 

is relatively 

high. It i> the proportion of phosphoric acid 

which 

most usually 

varies in the different varieties. 

1 

1) 103 piirls 


Iti 100 parts 


piirp ash 


seed 

Silica 

373 


0-139 

Chlorine 

1 '64 


0061 

Sulplinric acid 

2'66 


O' 1 00 

riiosplturic acid 

‘ 3‘53 


0-504 

Lime 

H' 5 ^ 


0 - 54 C 

.Magne.'ia ... 

7 ' 5 ^ 


0*283 

Potash 

35-92 


I -340 

Soda 

r 82 


o-o6S 

Oxide uf iron 

o'48 


o'oiS 

Carbonic acid, lVc. 

iS'i4 


0-676 


lOO'OO 


3.730 

The husks give the following figures ; 

-- 



Water 


1 5-40 per rent. 

Ash 


6‘oS 


Cellulose 


37 ‘ 5 o 


Fat 


0'70 


Xon-nitrogenous matter 


31-82 

,, 

Nitrogenous matter 


10-50 




lOO'OO 


The mineral elements are : — 

til i.> • p.ii'ls 


111 100 jiart' 


pure 


poti 1 

Silica 

I -92 


0'ii7 

Chlorine 

5’27 


0-320 

Sulphuric acid 

I -05 


0-064 

Phosphoric acid 

5*85 


0*355 

Lime 

i9'28 


1-173 

Magnesia ... 

8-55 


0-520 

Potash 

27-03 


1*643 

Soda 

9-15 


0*556 

Oxide of iron 

0-42 


0025 

Carbonic acid, t^c. ... 

21 '4S 


1-308 


6’ 080 


Judj^in^ from these results tliis plant seems, in areas where it is 
abundant and where pasture is scarce, to be of some value. Both 
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leaves and seeds well be used for feeding live slock, as animals 

cat them readily. The seeds, like tliO'C of l.cuacna glanca, need to 
be eotdccd. 

A record of the beetles which c>l)ccially attack Alh'uizia Lvbhck 
will be useful. 

An A^rilits sp. occui> in Mauritius wltielt ui) to the present ha- 
never been described. It is u Buprestid and, according to the ento- 
mologir't. M. ddemmerc/, rnea-ures 5 to 7 mm. In colour it is of a 
uniform pur])lish-brown. 

'I’he female lay^ her egg> under tlie bark of tin* dark wood and tin' 
l;ir\a' ])urrow out the sUnn-. 'J'he xoung larvre bore passages in the 
^iern- in all direction.- and reduce tlu'in to powder. There is an 
absolute network of gallerif'-. 

luitoccid ruhns.- This beetle i^ extremely eonmnjn in the hiast 
Indie- and many otlier eduntim-. The larv;e live in the trunk of 
A//>!iii(i Li'hhch and Irure g.dleries. The diaineti'r of tlu'sc latlc'r iua\’ 
be as much as in., a >ize w])i(h will gi^'e S(mn' ide.i of the damage 
tln'-e galh'iies may (<iu-e. 

Dfrm^phdirits globuoUis.- -In the Comoros thi.s beetle attacks the 
Bdi-tniir ■' ehiefl\- in -pot- where it h<i> been damaged. In the same 
Idcaliw, according to ]i)e-rui--eaux, AlfAizz'm Lchheb is also attacked 
l)v Strni<iti>}}iis corn^tto^' and U dplodvnis spcni pcruiis. 

'I'his id.iiit ha- dtlier i-uemie- : Didspis a)dyg(idH , oni' of the 
lldniii)t<'ra. and Polydrsind imild'iridd ^ one of the kepidoptcra, the 
larva df whicii undergoe- it:' iiietamuipho-is l>eneath the bark of 
AlhiiAd Lchhik and other trees. 

Albizzia procera ('i'reeL In India eb'iiliants like the branehes for 

fond. 

Albizzia lophanta (Tieel, ^I'he }eavc:> of this tree and those of the 
v.irictv . 1 /. hdsdlticd are both u.-od a- ludder in Aur-tnilia. 

Desmanthus virgatus (Ileibl. A native of tropical America, whic h 
grow.- wild in the Helds of Mauritius. It is an herbaceous plant of 
eriTt habit wliich ma\' reach a lieight of 50 'o Go cm., and it provides 
an exc ellent fodder. 

Sample.- aiialy-ed at the Station gave the following figures: 


Water 

Ash 

Cellulose 

Fat 

Non-nit rogenotis matter 
Nitrogenous matter 


6870 per cent. 
2-28 „ 
1.F2I 

077 M 
n-29 ,, 

.V 75 »» 

lOO’OO 


riifnrt.miitav It hii= lu.t mu. lt foliasm the Keivos being finall nnd 
deiioatc. but it can neverthek-s be u^cd for live ftock tvhen mixed 
with other herbs. 

Leucana glauca (Shrubl. -This member of tire Mimoscre has a very 
wid(' distribution, and i> particularly common in Mauritius, where it 
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has invaded large pieces of land. Its chief use is for fuel, and the 
leaves and sccd.s make excellent fodder. They are of no use for 
members of the I’lquida' owing to the effect they produce on the hair 
structures. Horses and mules which cat them lose their hair, no such 
effect being produced among the Bovidae. 

These fields of I.cnccvna make very good pa^ture for oxen engaged 
in the transport of sugar-cane. The seeds are usually given them 
while at work, mixed with other less nitrogenous food. 

They form a very rich ration ; — 


Water 



9*59 per cent 

Ash 



3^39 M 

Cellulose 

Fat _ 

Non-nitrogenous matter 



14-00 ,, 

4-84 „ 

... 38*24 „ 

Nitrogenous matter 



29-64 ,, 


lOO’OO 

Nitrogen ... ... ... ... 474 ,, 

In his report for 1807 M. Boname records an experiment made in 
order to separate the tough coat formed of ligneous tissue fioni the 
seed. This is responsible for 50 per cent, of the weight of the seed; 
when decorticated the seed contains more than 50 per rent, of nitro- 
genous matter and y ])cr cent, of fat ; in other word>. about 87 per cent, 
of the total nitrogenous matter and go per cent, of the total fat. 



Flour (from seeds) 

Ihislcs 

Water 

1 1 -44 per cent. 

12-58 per cent 

Ash 

4‘78 

3-42 

Cellulose 

7-So 

13-90 

Fat 

702 

3-20 

Non-nitrogenous matter 

37 '09 

■ .S 5 'o.i j» 

Nilrogenous matter ... 

3187 

11-87 


lOO’OO 

lOO'OO 

Nutritive ratio 

i '3 

4'9 


Cattle devour the ]('aves greedily, d’hese leaves and branehicts 
form an almost exclu-ivc food of xoung goafs. Tliey eoiilain a high 
proportion of nitrogen and salts of potash, and arc consequently in 
considerable request with owners who make use of dried leaves for 
compost. 

A comparison between the leaves of Lcucivna and goat cIro])pings 
shows the similarity xvliic h cxi>t> l)('txvccn the two when converted into 
dry matter. 


Ash 

Nitrogen 
Phosphoric acid 
Potash 


111 100 pans of In 100 pjrfs of 
inumire leavts 

25-00 ,,, 9-26 

2*48 ... 2-52 

I -00 ... 0-45 

2*32 ... 238 
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The following is the composition of leaves and stems, such as aro 
eaten by animals, gathered in January, i.e.^ in full growth : — 


Water 


In 100 parts of 
dry matter 

In 100 parts of 
iiaiura! substance 

75'oo 

Ash 


6'20 

i‘.S5 

Cellulose 


I5'44 

3-86 

Fat _ 


1-28 

0-32 

Non-niuogenous matter 


5576 

i3'94 

Nitrogenous matter ... 


21'32 

5’33 



100 ’OO 

lOO’OO 


The ash of these leaves has 

the following 

mineral content 

I 

n 100 parts of 111 

1 00 parl.s of 

In 100 parl.s of 


pure ash preen leaves 

dry leaves 

Silica 

200 

0*031 

0*124 

Chlotiue 

57b 

0*089 

0*357 

Sulphuric acid 

2 -lS 

0*034 

0*135 

Phosphoric acid 

510 

0*079 

0-316 

Lime 

27'6o 

0*42S 

1-711 

Magnesia 

670 

0*104 

0*415 

Potash ... 

24*68 

0-382 

1-530 

Oxide of iron 

0*64 

0010 

0040 

Carbonic acid, A'c. 

25-34 

0-393 

T-572 


100*00 

>•550 

6*200 

In some countries, ir llie 

Comoros for 

instance, 

uhere Lcuc.i 


f^lauca grows more or less indiscriminately, the leaves also serve as 
food for young goats IDcsruisscatix). 

Pithecolobium dulce.- Piihccolohiinn dulcc is a tree belonging to the 
Leguminoste, which grows in poor soils in warm dr\- siiots. It may 
grow to a height of 5 to 6 metres and is very resistant to drought. 
During winter, that is to say in the dry si-ason, it lo^t"; a portion of 
its leaves and becomes rather sickly in aiipearance, but directly the 
first rains commence it becomes green ag.un, flowers, and produces 
pods which, through their colour, give the tree a deliglitful appearance. 
The pods are d(ihi.scent. The i)ulp takes on a reddisli hue, while the 
seeds remain Ijlack and the husk shows tones of l)rown and green. 

The pulp of those pods has a pronouncedly sweet flavour and is 
greatly sought after by animals. Monkeys, in particular, feed on them 
when the plants occur on the sides of hills, and tlu'y are much liked 
by beasts generally. 

The plant certainly has p(;sslbillties as regards animal feeding, but 
unfortunately the pods when heaped ferment very (piickly and cannot 
even stand long transport; when freshly gathered they have a pleasant 
taste and arc then at their best as regards food. 

The seed forms 17 per cent, of tlie whole pod, the pulp 53 percent., 
and the husk 30 per cent. 

A certain amount of research has been done at the Agronomic 
Station at Mauritius on the value of this food. 
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In 1 00 

PARTS OF Dry Matter. 



Seeds 

Pulp 

Husks 

Ash 

... 3 ' 2 i 

3-71 

6*93 

Cellulose 

... 19-88 

1 r40 

32-00 

Fai 

... 13-77 

3 ' 3 b .. 

ri 4 

Sugars ... 

■■■ 7-70. ... 

51-50 

5 ’00 

N'ln-nicrogenous matter 

... 34-19 

15-11 

43-25 

Nitrogenous matter 

... 21 '25 

14-92 

ir68 


lOO'OO 

lOO'OO 

100-00 

Nitrogen 

... 3*40 

2-34 

1-87 

In 1 00 PARTS OF Natural 

Substance. 



Seeds 

Pulp 

Husks 

Water ... 

... 6o'oo 

82 ‘60 

55-70 

Ash 

r2S 

0*65 

3-07 

Cellulose 

... 7-95 

1-98 

14-17 

Fat 

... 5-51 

0-58 

0-51 

Sugars ... 

3-08 

8 ‘ 9 h 

2-22 

Ni-n nitrogenous matter 

.. I3‘h8 

2-63 

19-16 

Nitrogenous matter 

... 8-50 

2 '60 

5-*7 


lOOOO 

lOO'OO 

lOO’OO 

Nitrogen 

... 1-36 

0'4i 

0-83 

If the fruits were dried 

on the spot by 

means of the sun and their 

water content reduced by 5 

0 to bo per cent. 

(in other words, the amount 

of moisture reduced to 30 

or 35 per cent.) they might be transported 

from place to place without any fear of the fermentation which spoils 

them for feeding purpose 

s. At the same time their 

nutritive value 

would be increased and the food rendered ' 

Yery useful. 





1 11 ino luirls 


lii the 1 11 the 

In the Whnl>. dry iikukt 


sefd {Ml Ip 

hii.vk 

Viiit from the 




wliole Fruit 

Water ... 

0 

'0 

i67[ 70-69 — 

Ash 

. 0-22 0'34 

0'92 

r-48 5-05 

Cellulose 

■ 1-33 1-05 

4-25 

5 ’63 22 ’01 

Fat 

. 0'94 o'ji 

o -'5 

I '40 4-78 

Sugars ... 

. 0-52 475 

0-67 

5*94 ?0’26 

Niin-iiitrogenous matter 

- 2-34 1-39 

5‘75 

9-48 32-35 

Nitrogenous matter 

. I -45 

F55 

r 3 « 14-95 


1 7 '00 53 '00 

30'00 lOO'OO lOOOO 

Nitrogen 

0'23 D'22 

0-25 

1 -yo 2’j9 


The nutritive ratio is i:4'r. Piihccoloh'nim dulcc demands no 
special method of cultivation, ll reproduces by natural means through 
the seeds which spread round about. It is a very vigorous grower, 
requires no attention, and might occupy barren plots on plantations. 
The plants should be placed at least 16 ft, apart and should be 
protected from w'ecds during infancy. 

Pithecolobium Saman. This tree, a native of Brazil and Central 
America, has been the object of persistent study on the part of numerous 
observers. It has been introduced more or less into all tropical and 
subtropical countries, and is in much request both because of its wood 
and because of the ease with which it thrives in dry and barren soils. 
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Its cultivation has been tried -in Australia and a certain value seems 
to have been attached to the plant. Apart from the value of its timber, 
Pithccalob'mm^ commonly known ns produces a quantity of 

pods cuntaininj^ a swaan ))ulp, the tlaAa)ur of \ihich is not disa^'i'ceable. 
but if loaves rnthor a 'harp and hiuer tai'to ludiind. The pods, 
which are fioiii 4 to 4I iu. loiyy, ha\e jii aclically no importance as 
regards luunan food, but may bo of ('(U-L'idorable value as fodder for 
beasts^ which devour them greodlly. In America the fruits arc of 
great use m the feeding of the various rattle on a farm. 

riie fiuit of the carob tree [L siliqua] has the saiiu^ (jualitii's 

.1' ihat of the and this tree i' of capital importance in a large 

portion of Algeria and South Portugal. In years of famine the fruit 
of the carob tree is used for human food, !)ut it is always in consider- 
able demand for cattle fodder and in the manufartun: of alcohol. Its 
nutritive p^opelti^’^ ajc >0 much e^tl'^'med tluii wlien its commercial 
valm* i' nut too high big rompanir' im])ort it into Pari' for the feiuling 
of their horses 


W'r have cxainimd the comiiO'itioii 

-d' Oie pods of 

Pithrcolobium 

and find it to be as follow.' : - 




hi lu'j part' of 

I u TOO parts ol 


lirv maUfi 

natural sulistatice 

Wnler 


3 1 '60 

Ash 


.b 9 h 

Cellulose 

•5-4'^ 

12-14 

Sugar igluco.se) 


25-82 

Xoii-niirogennus matter 

bS ’23 

27-61 

Nilrogenoiis matter 

It ‘31 

S-S 7 


1 DO 'OO 


Nitrogen 

1 Si 

1-42 

M. Honarne, in his turn, gi\e-' the 

penmuage composition of the 

P'iiIiCt'i>li)l>'nan ])rid, 'cpa ruted from its m 

r(b, h) be a' follows : 


111 i<<i> pails uf 

In luu pavti 


(li y malt* r 

of pod- 

Water 


20*70 

Ash 

5’22 

4-14 

Cellulose 

1502 

1 i‘9i 

Sugar (clucnse) 

3 .r 77 

26-78 

N''n-nitrogenou.s Tualtcr 

35-06 

27-80 

Nitrogenous matter ... 

10-93 

8-67 


100 '00 

lOO'OO 

Nitrogen 

175 

J ‘34 

In Ijoth (;a.ses the ratio i^ 1 : ti-i. ddu 

1 nutritive vahu 

of the prodiuf 

is thu-> very liigh, and makes it a complete food. It can 

he of cfuisicler- 

able in the feeding nf live .stock, 

and, owing to 

ts being easily 

con.-ervc'd, might be kept for times when 

food is scarce. 


The i)ulp of the pods, which contains more than . 

5 per cent, of 

sugar, may be used tor the mannf.'icture 

of alcohnl. 


In an experinutnt made in the Station Irdtonuory nn 

, average result 

wu' obtained of ir- litres nf :!bsr>bite 

rdcoho] p('r joo 

- kilos of pods, 
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that is to say, about hj liiru^ of Go per cent spirit, this being the usual 
standard of spirit sold for consumptujn. 

In countries where ths*re is no necessity to kcei) the pods for animal 
fodder, a considerable quantity of spirit might be manufactured. Such 
spirit has an agreeable flavour, greatly resembling that of kirsch. 
That prepared at the Station was distributed among several people, 
who thought it excellent. 

The wood of this tree is u-ed, like that of Alhizzia Lehhek, for 
carriage making and vari(ju,s other purposes, when tiie heart is large 
enough to allow of the manufacture of boards; the elTect produced is 
charming. 

The is also used as a shelter for cacao plantations, &c., and 

in certain countries is known as the rain tree. 

Professor Harrison has published the following analysis of the 


seeds and pods 


Skeins 




N.-Uural 

Dried 
at 100^ C. 

Xatural 

Dried 

aiiO;v^C. 

Moisture ... 

,, 13-46 

— 

20-46 

— 

Fat, iK;c. ... 

.S «5 

5 ' 9.5 

0-56 

... 0-71 

Albuminoids 

i S '09 

20-90 

895 

... 11-25 

Amides ... 

9 ’25 

10-69 

r 2 z 

... G 54 

Total nitrogenous matter 

.. 27-34 

■■ 3 i '59 

1017 

. J 2-79 

Glucose ... 

0-36 

0-42 

7-12 

... 8-95 

Total carbohydrates 

38-20 

... 44-15 

•. ,r=i' 3 S 

- 69-59 

Cellulose ... 

12-10 

... i 3 ' 9 S 

... 11-55 

... 14-51 

Ash 

375 

473 

1-91 

2-40 

Potash 

— 

1-52 

— 

1-40 

Lime 


0-22 

... 

0-04 

Pliosphoiic acid 

— 

077 

— 

... 0-74 


Contpared with those pi{ ked and aiialy-ed in .Mauritius, the above 
pods contain a niiirh lower proportum of sugary matter, whilst the 
proportion of nitrogenon-- matter is about the same. Possibh' it is a 
different variety, but it i> none llie less an excellent fodder. If the 
seeds could be iiounded up and mixed with (iie husks it would make 
an animal food of the v<'r\ lilgliest order; the drawback is that the 
gelatinous nature of tiu' pulp in the liiisks makes rrimhing almost 
impracticable. Perhaps it could be managed if the luisk:- were suitably 
dried. 

The following notes on the vubjei't of tlie g/no.'ge are taken from 
those of Mr. J. lkircla\. .Secretary of the Jamaican .\gricuUiiral 
Society : 

‘‘ The trees shed llieii leaves in January. The fruit ripens from 
March to May, and fall- when it is perfectly ripe, if not previously 
shaken down by the wind. Horses and cattle arc very fend of it“, the 
former leiert almost the whole of the seed when masticating, but 
cattle swallow it whole, the seeds passing out with the excrement and 
germinating -ome lime afterwards. 

'I'he fruit of the makes a rich and satisfying food. The 

saccharose content makes storage ditfirult, as it causes fermentation 
SfKin after the fruit i- heaped, d'he onh* remedy is to crush and dry it 
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into a flour; an operation which, if it is to be effected speedily, requires 
a warm, dry place, A stove would be better.” 

Other information on the guango is found in the Ra-pfort sur les 
iravaux aux Jardins Botaniques de la Gayane Anglaise^ which con- 
tains the following analyses of the fruit of Sainan : — 


Water 

Fresh 

fiuil 

54-08 

Fruit (tried 
at 55® C. 

9-26 

Glucose 

10-85 

21-45 

Gums, pectose, &c. ... 

8-89 

17-58 

Albuminoitls (a) 

7-30 

10-44 

Oil.s, f its, &c. 

0-76 

1-51 

Starch and «iigesiible fibre 

I.V7.1 

31-07 

Non-digestible cellulose 

2-96 

5-85 

2-84 

Mineral matter 

1-43 

{a) Containing nitrogen 

lOOOO 

i-j6 

ICO'OO 

2-jI 


It is stated in this report that the constituent elements of this tree, 
which has been cultivated in the Colony for the last ten years, with the 
double object of beautifying avenues and producing shade, have about 
the same value as regards cattle fodder as the Oriental carob bean 
[Ceratonia Siliqua)^ which is extensively used for that purpose. 

In the dry districts of Jamaica, where these trees abound, at 
Spanish Town for instance, the fruit is gathered immediately on falling 
and stored in barrels; during the drought, when pastures wither, they 
are given to cattle. Although very sweet to the taste the sugar they 
contain is not crystallizable. 

In another report, 18.^6-1902, the following analyses have been 
given to show the composition of the seeds and of the mcsocarp when 
fresh. 


Wafer 

Fat 

Alli’jminoid matter («) 
Glucose 
Pectose, &c. ... 
Digestible celUilnse 
Non-iiigestible cellulose 
Mineral matter 


(a) Containing nitrogen 


Seeds 

Mesorarp 

16-67 

6^02 

5 '49 

0-37 

24-17 

3-27 

'■57 

13-07 

8-59 

8-97 

.1077 

892 

9*23 

1-46 

VSi 

092 

lOOOO 

100-00 

3'87 

0-j2 


The inesocarp has evidently a considerable nutritive value owing 
to the proportion of albuminoid matters and carbohydrates it contains. 
The seeds, if carefully crushed, would furnish a concentrated food 
for cattle. 
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PLAKTS PRODUCING GUMS AND RESINS. 

GUMS. 

Dr. Hubert Jacob de Cordemoy, in his valuable work, 
Gommes, Resines d’origine exotique,” divides gums into 
three categories : — 

(1) True gums. 

(2) Pseudo gums. 

(3) Tano gums or kin os. 

By true gums is meant those wliidi me completely or 
for the greater part soluble in water (gum arable). 

Pseudo gums are substances which swell up in water 
without dissolving in it (gum tragacanth). 

Kino gums are those wliich contain gallic acid and tan- 
nins in addition to substances which give rise to muci- 
laginous solutions when mixed with water. 

According to (nicTin Varry, the three proximate con- 
slituenls of gums are : Anibiu, completely soluble in water; 
cerasiu, isomer of the foregoing, which swells up in w’aiei 
and remains insoluble; /a/.s\serin, which is likewise insoluble 
but swells up in Avater and forms a gelatinous mass. 

According to Eremv, soluldc gums are composed of 
nietagummic acid, which dissolves on combination A\itb 
traces of a base. Calcined gums leave a residue of mineral 
matters in proportions which vary with different gums. 
Accoialing to (Uroeger, gum arabic dried at 100^ C . gives 
3'56 per cent, of ash, composed of lime, potash, and 
magnesia. 

Bassora gum (.Icacw leiicophhva) is formed, according 
to Fr 4 mv, of an acid, gelatinous substance, whicli should 
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not be confused witli meta^nimniic acid, although to a certain 
exttml analogous with this latter. 

Several tlieories ha\-e been enunciated as to tlie formation 
of gum in plants; Trecul has allributcd it to an over- 
nutrition of the cells; I^eijerinck regards it as the action of 
certain bacteria (tr even of a Pyrenomyceies, Pleospora gan/- 
mi para; Wiesner believes that this transformation is due to 
the action of a soluble ferment, of a diastase turning cellulose 
into gurfl and starch into dextrine. What is acknowledged 
and witat usual Iv happens is that the gum arises from the 
gel ill cal ion of the cellular membranes of the stems and 
branclies of certain plants, ^riiis substance hlters through 
the natural, chance interslices between ilto tissues to the 
surface of the bark, wheia* it gathers in mammillated masses 
of varving hardness. 

(luminiferous plants usually exude their gum in the dry 
period which succeeds the rainy season; they occur more 
especiallv in barren and .sandv countries. 

M. 1.. Mangin, basing his view on the composition of 
the cell, which, in addition to cellulose, contains j^ectic com- 
pounds {peclosi^ and |.)ecti(' ai’id), considers that true gums 
have the same colourings reactions as these pectosic muci- 
lages, whilst mixed gums lie have like mixed mmilages in the 
presence of colouring reagents. 

The following cla.ssitu'ation is bv C'ooke : — 

(fO True jTiim? wliirli nrr solul')lc. 

Example : Gum aralar. Gum Sene- 
^tal. 

(^} True gum? ])artiaily ?olub]c. 

Example ; Cli (Try- tree gum. 

II. 

Mixed Gums j, tragacantli. 

or I 

Pseudo Gums, y 

III. 'I 

Tanniferous Gums , of Butca, Ptcrocarpus, &c. 

or Kinos. ' 


True Gum.? 
or 

Pectosic Gums. 
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What should be the qualities of a gum? 

hirstly, it should be as devoid of coloration as possible, 
soluble in water, yielding a mucilaginous li(|uid, spreading 
and adhesive; it should then be free from any admixture 
and devoid of any blemishes such as fragments of bark, 
leaves, cK:c. 

Tn order to conform with trade recjuirements, M. de 
Cordemoy says it is important that gums should fulfil the 
following ('onditions - 

(1) A sample should contain a single kind onlv, derived 
from one and the same plant. 

(2) The product should be of a pale colour, clear and 
homogeneous. 

(3) The admixttire of foreign substances should, as far 
as possible, be avoided. 

(4) A gn)0(.l gum should he tasteless and odourless, and 
should form tasteless and odourless solutions, or at anv rat(' 
its taste and smell shotdd not he disagreeable. 

The extraction of tin* gum begins al llie (md of the rainv 
season, tdsuallv, in order to facilitate exudation, after the 
bark has been scraped and cleaned to prevent anv fragments 
dirt\ ing the product, longitudinal incisions are made in the 
stem. As true gums are formed in the soft li.ssues exterior 
td tlK‘ ligncaius zone of th(^ stems theia^ is no need for these 
incisions to be d('ep. 

RhSIXS. 

It is general I v considered that resins are derived from 
the oxidation or hvdralion of essences or esseuiiiil oils. 
These essential oils pour otit of the cells which form them 
into the secret orv coual. I hey are con\erted, according to 
their degree of oxidation, into oleo-resin if oxidation is 
partial ami into pure resin if oxidation is complete. In the 
latter case the mass heconn^s sc^lid. 

Raisa ms are liquid resins, containing in the free state 
cinnamic' or benzoic acid or both, and resins. 
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This is the broad classification, but there may be inter- 
mediate stages in which the characters are not fixed. 

In contrast to gums, resins are substances partially or 
totally soluble in alcohol, ether, chloroform, oil of turpentine, 
])elroleuni, ether, 

De Cordemoy gives the following definitions of various 
resins : pure resins arc solid bodies, most usually coloured, 
.amorphous or crystalline, which melt at a (usually) low 
temperature. 

Natural resins are often mixtures of several resins, vary- 
ing as regards their composition and properties, but which 
mav be isolated bv the use of suitable solvents. 

Pure resins are less soluble than the above in a given 
solvent. Natural resins are usually neutral, but some may 
combine whh alkalis to form resin soaps. 

The composition of resins is modified by heat. The 
oxvgcn of the air has far-reaching effects on some, but on 
{)thers it lias no action at all. 

The method of extracting resins varies according to the 
plant, but the details are usually the same as for gums. 
Resins exude naturally from trees, the flow being also 
facilitated bv incisions, or they are estracttal from stems, Nc., 
bv means of special solvents. 


GUM RESINS. 

Glim resins are substances with a density greater than 
that of water and may be regarded as emulsions in water 
of gums, resins, essential (fils, tannin, and salts. 

Gum resins exude from plants in the li(jui(l state, eitlu^r 
spontaneous! v or after incisions, and solidify after an ex- 
posure to air of greater or less duration. 

We will retain our classification of Papilionacetc, Cesal- 
pineae, and Mimose^c, and will give a list of the various 
sorts of gums. 
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PAPILIONACE/E. 

Adesmia balsamica — la Chili this plant is known as jarilla. It 
produces a balsamic gum utilized in several local industries. It is 
a small shrub. 

Astragalus heratensis. — According to Watt, a gum called katira or 
gobina is collected from cracks in the bark of this plant and of other 
varieties of the same. 

Aitchison remarks that large quantities are gathered near Bezd, 
in Khorassan, and arc exported to many parts of India, Persia, Turke- 
stan, &c., where it is employed in making varnishes. The major 
portion of the gum sold in India under the name of katira comes from 
this plant. Xo other Indian plant is responsible for this product. 
This gum is of a pale colour with irregular grains which somewhat 
resemble crushed resin. 

Astragalus.— This genus is represented by small perennial shrubs 
about I metre high. They live on dry and chalky hillocks and are 
not cultivated. 

Several species produce the gum known as giifK tragacanth, which 
is classed by de Cordemoy as a mixed gum. 

Astragahts Parnasyi; A. ; /I. strnhiliferus ; A. CTeticus; 

A. giinnitifer; A, cyllcneiis; A. vents; A. adscendens; A. micro- 
ccphalus; A. pyoioclddns. 

According to some writers the best gum is derived from A. Faruassi. 

All these plants demand a warnr climate and may lose their com- 
mercial pro])crtics when transplanted to another climate. 

The gum arises from the gclification of the cells in the pith 
of stems and branches and filters through tlie fissures, solidifying on 
exposure to the air, in the form of drops. 

The |)lants arc worked by making incisions in the stem after the 
rainy season. Two kind^ of tragacanth are obtained and they are known 
in commerce as tragacantli ni adiiie tldkcs and tragacanth in yellow 
flakes- If during the iieriod of drying the weather is fine the white 
leaves will be obtained, a kind which is very po]nilar; if, on the otlicr 
hand, the rveather is rainy or flic l)rccze strong enough to raise the 
dust, t)\e gum will l)e turned yellow and will be only a second quality 
product. Care should be taken not to tap all the shrubs at once, in 
order to minimize the risk of a bad season. 

'rragacanth in white llake^ is employed in tlie manufacture of 
confectionery, in pharmacy, in the wall-paper industry, in the pre- 
paration of vclhim, ieatlicrs, :ind high-class fabrics. 

The follotving is the composition of gum tragacanth 

Water 

Pectir compounds 

Soluble gum 

Cellulose ... 

Starch 

Mineral matter 

Nitrogenous bodies 


20 

60 

8 to 10 
3 

2 to 3 
3 

Traces 



3i6 plants producing gums and resins 

It has been observed that when gum tragacanth is plunged into 
cold water it swells up to a considerable extent, though slowly, and 
eventually forms a very thick, whitish mucilage. 

In acidulated water {a ( per cent, solution) this gum becomes com- 
pletely soluble after two or three hours in the water-bath. K.\i)eriments 
have shown that 25 grm. of this gum ntixed with a litre of water give 
it the. consi-'tency of a thick starch, whereas 160 grm. of starch or a 
kilo of soluble gum would be required to give a similar result. 

Butea frondosa. — This is a small tree with compound pinnate 
leaves having opposite leaflets, whilst the inflorescences are in simple, 
multiflorous clusters of orange-yellow colour. 

.\ccordiug to Watt and Atkinson the gum produced by this plant 
IS known as kamarhas. 

Roxburgh, in 1874, gave a similar description to that published by 
J. I.epine in 1850 in hi.s nomenclature of the products of Pondicherry 
at the Madras Exhibition. This ran as follows : 'rherc' flows from 
the bark when cut a transparent gum of a fine red, ruby colour. It 
is in small fragile pieces witli smootli nr wrinkled surface, and is 
])artially soluble in ^vater. If allowed to dry on the tree it turns 
brown and decomposes. In commerce pieces of bark arc found mixed 
with it and adhering to it. In Imlk it is of a dark red colour. It 
is ver\' a.^tringent and i- ca])a])le of utilization for niedirinal and 
( ommercial purposes.’" 

Professor Solly has devoted considerable time to its study, and 
give; it; composition as fnllow> - 


Water ... ... .. .. ... ... 

Tannin ... .,. .. ... ... 50’70 

Divers impurities ... ... ... ... J7'00 

Matters only dissolving witli d'tticiilty, precipitated during 

evaporation and concentration ... ... ... ^^'50 

Gum, gallic acid, e.xtracllves, salts and earthy matter ... i5‘oo 


(Gum liimt) 

In the fioiir.-e of furtlu'r research Professr^r Solly slates that wlien 
a weight of to gr, grm.) of kino of the lU'cessary prurity 

i< heated in a closed idatinum vessel till it is red-hot the whole of 
the matter.^ are burnt; tlnwe remains a residue of o'45 of the original 
weiglu, con-isling (;f white asli, a >mall portion of which dis^oU'CS in 
ardd; with (‘tfer\a’scence. In cold water thi'^ kino sw'ells and gives its 
fine I'cd colour to the liciuid. 

Experiment; b>' tlie sanw' writer <]tow tliat dilute acids an<l acid 
salt.; colotir the solution; orange-yellow and cause an abundant pre- 
cipitate* of the .'ame sh.'ide. .\ small r(iiantity of a concentrated solu- 
tion of cau-tic I’Totash colours llie gum solution a magnificent crimson; 
with an e.xcc'' of ])f)tash thi.^ cedoration. rapidly l)ec:omes grey and an 
abundant preri|)itate is formed. Caiotic soda and ammonia art like 
potash. Generally siieaking, alkaline solutions give a rose-coloured 
or grey precipitate*, or a shade b(*tween lhe>e, Lead acetate, like 
>everal otlu-r metallic solutions, causes the wltole of the colouring 
matter to be prer ipit.'itT'd. This ju'eripitate. taki's \’arious tints, but 
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a(;vcr in any ca:^(: >ho\vs iln* fn'^'h aiul really tine original colour of 
the 

'Two othcM' have ijccn obseiAT'd to ,yive a. siiuilar gum lo 

that of BtdCii frondosa; they are ; B. siifcrha, in which the pedicles 
of the orange-yellow flriwer are larger than tliose of B. frondosa; and 
/). ^arvtfiora^ distinguished from the two otlKU's. hy its small whitish 
Ihovcis. 

Cordyla africana.- An AfncMn idant which yields gum. 

Dalbergia laccifera. 'rhi> tree is ua'd to r(‘ar the ( occus loccn. 
and in Cambodia yield- from lo to 20 kilo:i of lac per annum. 

Ferreirea spectabilis. A Hra/ilian wvr, the wood of which harbours 
enormous qiiaiuitics of a ver\' volatile resin. 

Flemingia Crahamiana.- -Tlii.- leguminous ])lam produces a red 
H'-in calk'd _//c >/?///, g;;/. 

Myroxylon Pereirae. -Take the species Myroxylon puheserns, this i^ 
a tropical American tree', growing in llu' Stale of San Salvador. It 
\ields the iirodnct known as IVrii balsam. This is a soft, liquid ])ru- 
(liict of rlai'k brown ((dour, with an agreeabh' -irn'll and a bitter 
liavoni. It contain^ cinnaiiiic acid and -cveral resins. 

Ih'ru balsam i- ua'd in medicine a- a slightly bitter stimulant; it 
m recommended for bronchitis and larvngin^. It is imported into 
I'.uroiie 111 large <|uantitu'^, ehu'jly lor [lerl umery. Its odour recalls 
that of vanilla; whmi added to soa]) it imparts its scent and causes 
the -oap to lather. I‘cru bak.tm is us(’d in the Catholic ritual for 
the incparation of holy oil. 

W. r.)(jral, 'beciinologi-t to tiro Slate of Salvador, ha- made 

an exhaustive study (tf tin' bakam-producing tree, and \xv quote the 
following ])a<'^age< from liis work ; — 

■' I'he tree Tiegins to i>rodur(.' when five ye.ir- old and live- for a 
very long wliih'. The coliecting of the bakatn begin- with the dry 
period, in the i-arly days of September. The bark, up to a ceitain 
heiglit on all four sides, is beaten with the back of a lintclu't until it 
becomes det.nlu'd from the woody portion, but it is not lorn or 
damaged. During tiii> oiieration four iutervomng ])and> of baik are 
left, so a'^ not to dt'-troy llu' vitality of the tree. 

" Several slits or inei-ion< are then made m the lieaten bark by 
me. ms of a -liarp in-trumeiit, .uul a liglit is ai>plied to the openings. 
The balsam which Hows out calclies tire; it is allowed to burn for a 
time and the tire i- (hen ])ut out. 

•• The tree is left in iht'^ state tor a fortnight and kept under close 
(ib-erv.ition: at the end of this time the balsam begins to flow pro- 
fuselv and is caught on cotton rags stulTed in the slits. When these 
rags arc saturated tliev arc pressed and placed in earthen pots with 
boiling water, and tlie lialsam soon floats at the surfai'C after the 
manner of oil. Halsnm is only extract'd from the tree during four 
davs of the week, and the average yield i- 1 to 2 kilos per week. 

As soon as exudation begins to dow down, new incisions arc made 
in the bark, a light i- aipdied <uice mori', and, in a fortnights time. 
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extraction ib begun again. The product is collected in this way until 
the commencement of the April rains. 

“ The balsam is cleaned and clariticd. It is of an amber colour and 
turns brown as it cools; at the end of a fetv weeks the colour is dark 
brown. 

*• A good tree, well treated, may go on yielding for thirty years, and 
then, after five to six years' rest, continue yielding for several years 
more. The wounds take two years to heal and become covered wdth 
bark again, so that tapping may go on for several years provided 
the trees arc allowed to rest from time to time.’’ 

We sec from de Cordomoy’.s work that the pericarp of the fruit 
contains al.^o secretory pouches tilled with a purer balsam than that 
derived from the trunk. In the State of Salvador this goes by the 
name of balsamo bianco. It is obtained by hot compression. It is a 
granular, crystalline mass, golden-yellow in colour, and semi-fluid, 
hut liardens on drying; its delicate perfume recalls that of conmarin. 
It is a rare product, almo.-t unknown commercially. 

I ’era bal.snm, ]iroperly so called, is a thick liquid rather resembling 
molasses, but loss viscous. In bulk it aiq^ears to be black, but in 
a thin layer it is of a dark orange-brown colour and perfectly trans- 
parent. Its chemical composition and its properties are absolutely 
analogous to those of Tolu balsam and it serves the same purposes. 

^^'e know, through a Papal bull preserved in the archives of 
Tzalco, that black balsam {balsamo Jicgro) used to be held in such high 
esteem that both Pius IV, in 1562, and Pius V, in 1571, authorized 
the clergy to make use of this luecious balsam in the consecration of 
holy oil {sagrada chrisma]^ and declared it to be <i sacrilege to harm 
or destroy the trees which ]noduced it. Copies of these ljulls are said 
to be still in existence in Guatemala. 

Myroxylon toluiferum — This is a tree which inhabits Equatorial 
America. It has imparipinnate leaves, and iran.-parcnt glands occur 
scattered about the leaflets. The pod is b to 8 cm. long, flattened, 
winged, and sw'ollen at the extremity. 

As early as the sixteenth centun’ a Spanish doctor, Monardes. 
mentions the exploitation of thiis plant in a district near Cartagena 
called Tolu, hence the name of Tolu balsam. Some years before 
detailed knowledg<' of this tree was made available, ?.r. . in 1S68, 
Weir had described the methocf which the natives of the right bank 
of the Magdalena used in colhmting the product. We will borrow 
the description reproduced by de Cordemoy with some notes on the 
composition of the balsam. 

Two deep grooves are cut rjbliqucly in rhe soft, yellowish-brown 
bark with their two ends meeting to form an acute angle. V-shaped 
incisions arc made all round the trunk and a small calabash is fixed 
to receive the resinous liquid which is exuded. 

From time to time a collector visits the trees accompanied by a 
donkey carrying a pair of large huithcr bottles, into which he empties 
the contents of the calabashes, In these leather bottles the balsam 
is conveyed to the export centres, where it is transferred to tin 
cylinders and forwarded to Europe. 
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Tolu balsam when newly exported is a soft brown resin, scarcely 
fluid, but not viscous. In the course of time a hardens and eventually 
becomes brittle. Seen in a thin layer it is perfectly transparent and 
reddish or yellowish-brown in colour. It has a very agreeable smell, 
which somewdrat resembles that of benzoin ; its taste is equally 
aromatic. In very old samples, those, for instance, which were 
imported into Europe in small calabashes during the last century, the 
balsam is rcsinified, brittle, and easily pulverized 5 the fracture is 
brilliant and crystalline. This old balsam is of a dark amber colour 
and has a delicate perfume. 

Tolu balsam is extremely soluble in alcohol and chloroform, less 
soluble in ether. Its chemical composition is very complex ; 7* 5 per 
cent, of an aromatic oil with an acid reaction composed almost 
entirely of two esters, benzylbcnzoic. and benzylcinnamic ester; 12’ 15 
per cent, of free cinnamic and benzoic acids; a resin which on 
saponification gives benzoic and cinnamic acids ; a rcsinotannic alcohol, 
toluresinotannol ; and finally, 0*05 per cent, of vanillin. 

The chief export of this product is from Rcllvia. In 1890 the 
value of the Bolivian export was 180,048 piastres (a piastre is worth 
about 4s.). 

Pterocarpus Marsupium- -This member of the group is a tree which 
is found on the coast of Malabar and in the forests of Vellore,. 
Travancorc, &c. The tree is a very large one, and the inflorescences 
are in terminal panicles witii white flowers slightly tinted with yellow. 
The external portion of the l)ark is brown, whilst the interior is yellow 
and dotted witli red spots which mark the canals from which the 
blood-red lltinid escapes and is collected. 

in Roxburgh's Avork there is a note which runs somewhat as 
follows ; ’’ From incisions made in the bark there escapes a red liquid 
Avhich hardens on exposure to the air and forms a gum re.sin of dark 
red colour and very brittle, When reduced to powder it is brown 
and sparkling. It burns with difticully in the flame of a candle; with- 
out melting or swelling and without emitting any particular odour, 
it is reduced to a white ash. It melts in the mouth, like all true 
gums. Its taste is markedly but simply astringent, as much so as 
the gum of to wliirh it bears considerable resemblance. It 

is rapidly and almost completely soluble in both water and alcohol. 
The solution is of a fine dark red colour; the alcoholic solution is 
perhaps the more striking, but the action of lerric salts points to there 
being less astringcncy than in the aqueous solution. This is one point 
of contrast with the gum of Buica, wdiich is less soluble in alcohol, 
and under the action of ferric salts shows more astringcncy in an 
alcohol than in an aqueous solution.” 

This gum is known in India as Malabar kino, and to druggists as 
Amboyna kino. Vauquelin gives the following composition : — 

Tani'in and t-xtraciive nialters ... • ^5 

1^^-' g""! 

Insoliihlt* matter ... 
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Pterocarpus indicus. — This true yields a tanniferous gum appar- 
ently similar to that produced by Pterocarpus Marsupium, According 
to do Cordoinoy, the kino of the Kast Indies and the Amboyna kino of 
the druggists are supplied by these Uvu species. 

Pterocarpus erinaceus. This member of the Ibipdionace;^ produces 
the Gambian kino. This gum contain.s a large amount of tannin, 
\vhi< h colours it red. 

k'.xudation is rarely spontaneous, but is stimulated by any damage 
to the tree. 

Pterocarpus Draco. - -This tree is a native of Guadeloupe and the 
hast Indies, and sup])lic5 the resin or kino gum known as dragon^- 
lilood. ^Micn the bark is cut there flow out drops of a clear, blood- 
red lujuid, tvhiclt solidify (luicklx'. They aia^ titen collected under the 
name of draemus ( d i agoir's-blnod). J.arge (.pianlities of this 

resin wer(' formerly exported from Carlagcma, in Spain. It is Still 
im]iortcd into Portugal, where it is known as sanguc dc dra^o 
(dragonV-blood), It is a red resin, tasteless and odourless, used as 
an a-tringent. 

Sesbania grandiflora.- A small tree' ^v]tieh occiiiS' in India and the 
Sandwich Istc-i it has been introduced to the .Anlilles, and is knomi 
there as i'^dibri ''i'cgcted. 

After the trunk lias been <’ut there tlou s our a white juice slightly 
tinged with rose. V\’hen dry it takes on <i vndel tone and appears as 
glassy tears, ^^’hen dissolved in water the liquid becomes turbid and 
a white re>in i- jircciihtated. 

This solution turns btmus paper red. When alcohol or ether i' 
addl'd rh(ue i> relea>ed a gum wliich float at the surface with the 
ether. M. C'uzent has extracted two colnuiiiig ])rinci]>les from thi- 
product ; one nal, whieh he calls agath})i ; and the other \'ello\v, whit ii 
he i.tlls xauthoii gaflihi . d’he following matl(u> arc al>o found ; arabin, 
little ba>soiiin a resinous mattei', tannin, and various salts. 


C/ESALPINiE/E. 

Bauhinia retusa. Vield-^ a gum called Semla gum, whiclr Ixnirs 
■f:oiisiderabl(^ resemblance to gum arabic. It l.^ t'aten by the Iowa r 
elasse.i, and K.oxl)iirgh refers to it a sweet b?r;wni'>h gum appearing 
on injured portions of the l)ark. 

.According to a reiiort by brofe'Sor l.)unstan this gum was submitted 
to several experts, who declared it to have but little commercial value. 

The tears gathered were oi);K|iie, brittle, .and biajuu in (a)lour. 
The lasti’ is sweet and thi' gum feels mu( ilaginous to the palate, 
althongli it is not very soluble. When mi.xed witli twin* its weight of 
water it swells up, absorbs all the water, and forms a firm gelatinous 
mass. The solution gives the usual reactions of acacia gum and has 
only a slight rcriuring action on Feliling’s solution; it i'- (‘ight limes 
as viscous as gum arabic. It is used in medicine. 
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Bauhinia purpurea.— The trunk exudes a gum of small value 
(Lanessan). 

Bauhinia variegata. — In India thas plant produces a gum known as 
Semkigond. It is brownish in colour, insoluble, and forms a product 
of but mediocre importance. 

Csesalpinia sepiaria. — The fruit contains a gum with strong 
adhesive qualities. 

Copaifera oopalling.— According to Baillon, llentham and Hooker, 
the species has the following synonyms : Copaijera Guibotirtiana; 
Lii(iboiirtia copallifera. 

The natives call this large tree, which produces the West African 
copal, kobo. It occurs in the Congo, Gaboon, Sierra Leone, &c. 

In nature copal appears in two forms : green copal and fossil or 
somi-fussil copal. 

Green copal is the product of the actual copal trees. This resin 
flows spontaneously from every fissure in the tree in the form of whitish 
tears. These latter subsequently acquire a greenish or lemon yellow 
hue, the colour increasing in intensity with exposure to air and light, 
and become covered with a whitish efflorescence. The negroes 
make incisions in the trunk und lower branches, they then aliach 
small clay pots, coining to change them three days later. The contents 
are kneaded into balls and dried in the sun. 

Fossil copal is much more valuable. It is found at a depth of 
50 crn. to I metre, and fleposits are found in places where the copal 
tree has luaclically disappeared. In the Belgian Congo these deposits 
have been exploited for several years. ^^A^\vitseh inention:^ chiefl\^ the 
countries which extend from the south of the Coanza, near Xovo 
Redondo, I'igito, and Bengiieia. 

Fossil copal is sometimes found in the superficial layers, especially 
at the bottom of ravines excavated by rainwater. 

From the commereial standpoint African copals are divided into 
fossil copal, which is hard, and green or tree copal, which is semi-hard. 
Semi-fossil copal is usually cl aisled in one or other of these two groups, 
according to its state of petrifaction, but it may form an intermediate 
cIa>^. 

Cojials must be washed and sorted. Fossil copal in the natural 
state contains extraneous matter which is removed with a knife; it \> 
then placed in a i per cent, bath of caustic soda in order to get rid 
of the whitish crust formed by damp or by oxidation. The same soda 
soluiiuji should be used for green copal if the ivashing in boiling water 
is not sntticient to remove this ivhitish layer. 

He Cordemoy lays stress on the fact that for commercial purposes 
it is not sufficient to class copals according to their colour; in view’ of 
their use in the manufacture of varnishes they should be classified 
according to the melting point. 

Distinction is made between the following principal shades : silver 
while, lemon yellow', amber yellow’, rhubarb yellow', pale red, dark 
red, browm, and finally green. 

According to de Cordemoy, hard copal has a density of 1*130 
21 
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It burns in the flame of a candle and nielts at about 340° C. without 
decompojinK^ At 360° C. it yields products of decomposition (copal 
oil). It is only partially soluble in alcohol, and leaves a residue of 
60 to 67 per cent . ; it is more soluble in ether, e.sscntial and non- 
volatile oils. 

Copal is chiefly used in the manufacture of varnishes. It is melted 
and dissolved in linseed oil heated to 150° C. with essence of turpentine 
added. 

The commercial West African copals are - 

A{:cra copal^ usually green coloured, in small demand. 

Sierra Leone copal^ colour varying from yellow to tawny brown; 
melts at iSo” to 185" C. ; used for flne varnishes. 

Congo copal, quality very variable; the best is very hard, trans- 
parent, almost colourless; melts at 140'^ to 150° C. 

Angola copal, red variety in great demand, white variety less valu- 
able. 

Yelloxo BfOiguela copal, colour varying from pale to greenish 
yellow. Ip great demand in England and Holland. 

Copaifera Mopane. It is from this species of Copaifera that Angola 
copal is derived, .According to Wclwilscli, it exudes a blood-coloured 
re^in, cum])aral?le witli dragon's blood. 

e learn from dc Curdeinu>' that C . Mopane inhabits the dry and 
desert lands of Southern Africa. In the west it thrives in the dry 
and sandy territory to the north of Cunenc and in tlw^ neighbourhood 
of Mossamrde'. Towards the cast, according to Kirk, it forms on the 
bank," of the Zarnbe"i vast forests extending over drv .md liarrtm 
l>lains, 

Detarium senegalense.- -One of the gummiforous i)lants of Senegal. 
This gum is sufflciently abundant to su])port an iiidiislry, hut up to the 
present no commercial use has been made of either this itrodiict or that 
of Cordyla africana. 

Hymenasa verrucosa .Produces the IMadaga-^car copal. It is a 

very large tree with a straight cylindrical trunk which may, at i metre 
above the ground, measure as much as 2*50 metres in circumference. 
It is from 35 to 40 metres high, The natives usually prefer to exploit 
the hard semi-fossil copal, stores of which have accumulated at the 
foot of the tree; they do not beat the bark, but are content merely to 
cut it in order to obtain as much resin as possible, 

The copal tree is very widely distributed throughout Madagascar, 
but it is especially abundant in the north cand along the eastern slope. 

The natives are acquainted with the ikc made of cn])al, and em])loy 
it to varni.sh furniture. 

In the market it is more than likely that green copal and fossil 
copal are mixed, In the province of .Andevorante there is a large 
amount of copal w'hich fetches 50 francs !>er too kilos, and in the 
market of Mananjary the same amount fet( lies 30 francs. At 'Pama- 
tave it is sold at 75 francs per 50 kilos; 4,680 kilos were exported 
in 1897, 
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In Europe first qiinliiy Maclaj-ascar copal is quoted at 4 francs 
per kilo. 

HymenaBa Hornemanniana.— The synonym for this plant which, 
according to tfayne, constitutes a distinct species, is Trachylobinm 
Horneniannianum. It is prubabh a variety of the i\Iadagascar 
UymeniL'a^ and it produces the Zanzibar copal, 

As in the case of the other copal trees, considerable masses of resin 
exude from the trunk and large branches. Captain Elton says that 
the copal tree is tunnelled by numerous inserts, and when they reach 
the core the tree “ seems to make an effort to check its destruction,” 
and resin is emitted in large quantities. 

In addition to the green copal, fossil copal is also found lying 
in the rich organic top soil which covers the subsoil of compact blue 
clay. The most important deposits are found on the coast, about 
4 or 5 kilometres from the shore, On digging to the depth of a yard or 
so the pieces of copal are found covered with red sand. 

These deposit.-3 are buried in a soil ivhcre copal trees were once 
abundant. They have since disa])peared and their place has been 
taken by brushwood. 

Hymenaea mossambicensis.- It is thought that the l\Iozambique 
copal, like that of Zanzibar, is probably only a form of Hymenxa 
verrucosa. 

In Mozambique this tree is tending to disappear, and at the present 
day uni}' fossil deposits are exploited. The chief of these occur in 
the valleys where there must once have been huge forests of this plant. 
These depo>it^ are ver> badly worked by the negroes, who are satisfied 
with extracting a few ounces of copal a day. 

In the Zanzibar and Mozambique trade three kinds of copal are 
distinguished; Sajidarusi m unti. or green copal; Jackassj, or semi- 
fossil copal ; Sandarn.^i , nr fossil copal. 

.Vccording to Hamerton, the quantity of copal exported from 
Zanziliar is from 800,000 to 1,200,000 lb. per annum. 

Hymenssa Courbaril. -A tree, from 25 to 30 metres high, of wide 
occurrence in Brazil, the TVost Indies, Venezuela, Guiana, &c. 

It ]>roducos a resin known in commerce as semi-hard copal. The 
most valuable is the semi- fossil variety which has been buried for a 
more or less lengthy period and which arises from wounds or fissures 
in the roots. The oxidized superficial layer has to be removed. This 
resin melts between iSo'^ and 200° C. 

The living tree exudes resin which, according to T.ioli, is composed 
"f two kinds : one soluble in cold alcohol, the other only in boiling 
alcohol. 

Hcckcl and Schlngdcnhauft’cn have shown that the pericarp of the 
fruit contains pockets which secrete a resinous product with which the 
fruit is covered. 

.\ccording to de Coidcmny, the characters of this resin arc as 
follows : It is completely soluble in cold absolute alcnhnl. It is only 
partially soluble in chloroform and ether. This writer concludes from 
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his experiments that Courbaril resin is made up of three distinct 
resins : one soluble in chloroform, another in ether, and, finally, a 
third which dissolves in absolute alcohol. I'his latter also dissolves 
the two resins first named and is, in fact, the best solvent of this 
product. 

These results contradict those obtained by Laurent and Paoli, who 
were no doubt deceived by a sample from an unauthenticated source. 

.According to de Cordemoy, semi-hard copal gives varnishes of paler 
colour than tho.^e maiuifactured from the hard copal, but they are less 
resistant; they may be used to advantage, for interior varnishing work. 
They may also be used dissolved in Xylol instead of Canada balsam 
for mounting preparations for the microscope. 

Hymensea stilbocarpa. — In Brazil this plant is called Jatoha, and 
produces a copal apparently differing very little from that produced 
by the Courbaril species. 

Tamarindus indica. -In Madagascar this olant yields a gum called 
Madiro. It occurs in somewhat bulky pieces formed by an agglomera- 
tion of tear>. \\’heii e.\a mined ^elKl^ately iher'C latter are clear and 
semi-transparent, and have a brilliant fracture. 

This gum is absolutely insoluble in water. It swells up enormously 
in this liquid and forms a compact jelly jde Cordemoy). 

Sebipira major. — In Brazil a gum withdrawn from this tree is used 
chiefly in medicine. 

MIMOSEVE. 

Acacia arabica. — This plant supplies the gum arabic w'hich has 
been familiar from the very remotest times. It is a small tree, 2 to 
6 metres high, with very many branches and a brownish bark covering 
a reddish-brown wood. 

This gum was once gathered in the lower valle> of the Nile; under 
the Roman dominion large quantities were produced in Arabia and 
exported to Europe, hence the di'^ignation of gum arabic. I’he Arabs 
no longer pay much attention to their gum ; what is exported to-day 
comes chiefly from Somaliland. 

In commerce this gum. the true gum arabic, is divided into three 
classes, called first white, second white, and third white. It has a 
density of i'355 ; a solution turns litmus ]}aper red through the presence 
of a small quantity of bi-malatc of lime; it also contains traces of 
potassium and calcium chloride and potassium acetate. 

De Cordemoy gives the following composition 

Arabin ... ... ... ... ... ... 79’40 

Water ... ... ... ... ... . 17 ’60 

Saline matters and organic debris .. ... .. 3 'oo 

loo-oo 

The Indian gum arabic also comes from this plant. This gum, 
which is either exuded naturally by the tree or through properly made 
incisions, appears in the form of irregular broken tears, cohering in 
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masses, each tear being about rj c.m. long and varying in colour 
from straw yellow to reddish, almost blackish brown, according to the 
age of the tree. 

It is almost entirely soluble in water, with which it forms a dark- 
coloured mucilage. Atkinson says that it is influenced by variations of 
climate and soil which reduce the proportion of arabin and render it 
inferior to that produced in North-east Africa. 

The tree produces a maximum of only 2 lb. per annum. It is 
generally thought that the older the tree the greater the yield, but, 
it may also be added, the darker the colour the more inferior the 
quality. It has, however, been stated in a report that the old trees 
yield no gum. Further, the production usually varies according to the 
season and the more or less favourable climatic conditions; in some 
localities the trees give little or no gum. 

The purest and palest coloured samples slightly reduce Fehling’s 
solution; darker coloured samples are less soluble in water and leave 
an insoluble gelatinous residue, 

Indian gum arabic is employed commercially in the printing of 
cotton fabrics and in any other industry where mucilage is required and 
this gum fulfils the necessary conditions, it enters into the composi- 
tion of certain paints. 

In medicine it is used as a substitute for the true gum arabic ; it Is 
also used for confectionery and enters into certain native dishes. It is 
inferior to that produced in .Africa, and is usually a mixture of gum 
arabic and other gums. 

Gum arabic may he said to appear in commerce in three forms : — 

(1} The true gum arabic of European commerce. 

(2) Tlie gum arabic of the East Indies. 

{3) The gum arabic of India. 

'rhe first is known ns Koniofan, nr Turkish The second 

bears the names of Maldai and Maswai, two qualities; and the third is 
called Ghaii. In India this latter is also called Rahid-kt-(:;rot}d. 

Acaciti arahicn inhabit? not only India, but also the valley of the 
Nile, Senegal, the Somaliland coast, and the whole of Africa as far as 
the Cape of Good Hope, Soutliern .Asia, .Arabia. d'C. 

In Senegal it appears as the red gum tree, the gum of which is of 
very inferior qualitv'. Guillcmin and Perrottet state that a reddish 
transparent gummy juici' exudes from trunk and branches; it is not 
eoUected. 

The price of Indian gum arabic varies in different countries. In 
Bilaspur 100 lb. cost Rs. 25; in Nagpur, Rs. 12; in Shapura, Rs. 20; 
in Bcrar, where it is very rare, Rs. 50; in Kistna, Rs. 12; &c. These 
prices are taken from tallies for 1Q02, and we learn from official lists 
published in the ] ournal (V Agriculture tr of kale that Indian gums 
arc in little demand. Further, prices may be draiblcd according to the 
origin of the gums and their condition. 

In April, iqii, Ghati No. i was quoted at 105 francs per too kilos; 
No. 2 at 75 to 80 francs, and for Biishire there was no call. The 
market is thus very irregular; cither there is a scarcity of these gums 
or they arc left on the market without any demand. 

The export value has been : — 
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Rs. 

1900-01 ... ... ... ... .. 699,883 

1902-03 ... ... ... ... ... ... 454,639 

1906-07 ... ... ... ... ... ... 669,263 

Acacia Senegal — This is the most interesting species; it is a small 
tree, 5 to 7 metres higli, \vith a leaning trunk and a very large number 
of br.inches. The leaves arc alternate with two or three spines which 
are probably modified stipules. Tt grows in dry and sandy districts, 
especially on the right bank of the Senegal, extending over vast sandy 
tract.'^ fretiucnted by various Moorish tribes, Trarzas, Ikaknas, &c., 
who gather the gum. 

The rainy season being over in October, operations are begun 
towards Deceml;er. Owing to tlio tissues bcang swollen with water due 
to the humidity, the cellular membranes liiegin to gelatinize, and when 
the burning cast wind starts blowing the trees dry up, the bark cracks 
and >pliLS, and the gum flow,s llirough the cracks and solidifies. 

In January and February the product is most abundant, the trade 
being then at its highest. Tt ceases in June. 

The gum generally appears as round, white, or light-coloured, trans- 
lucent masses, witli an 0])alinc fracture; the colour i^asses from yellow- 
ish to red. and occurs in larger masses than the Turkish gum. 

The density of gum Senegal is r436. It is very soluble in cold 
w.ater, and its a-h contains oxide of iron, potassium chloride, silica, 
alumina, magnesia, lime, and potash. 

Its comjiosition is ns follows 


Arahin .. ... ... ... ... ... S' 1 ■ 10 

Water ... ... ... ... ... ... i6‘io 

Saline matters nntl organic debris ... ... .. 2-80 

100 00 


Distinction is made between two sorts of gum Senegal - 

(1) The hard gum from the lower portion of the river, from Galam 
or ('aver. 

[2) The frial)](.' gum from the to]! of the river. 

In all probability this latter i- the product of nlhidii ; it 

resemldes roai'-e salt, whilst tin- ffirnitT occurs .a^ white tears; the inter- 
mediate colour' are from ^•ello^v to red. 

The gum is cfdlected by Moru’s and transported bv caravans to 
varioii' 'tatinn' of Mcrbna. Xirmu, &c,. where i xcbangc' arc efTert('(!, 
The Somali pack it in a sort of wicker basket covered with goatskin 
and eonv'cy it to the Gulf of .\den, more esijeelallv to Berbera. 

■Acacias yielding gum occur along the whole of the iKjrthcrn fronher 
of the Soudan; \racui .SVzzcg/?/ i' the prmlominant species, then follow 
1 . alhtda and .1. ?ieyal. 

.A' in the CU'C of the Indian gum arabir, the value of the gum of 
the Acacia Scrtcf^al varies according to the districts whence it is taken. 
Senegal and Kordofau are quoted highest; after that come Sunken, 
Senmar^ and Blue Idilc. 
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The export from the SnmjililAtid coast between lyoo and 1004 was 


as foilovvs 

;■ - 


1900 


7,718 kilos 

1901 


2,939 n 

1902 


5,302 

1903 


2,997 M 

1904 


350 „ 

In the 

European market gum Senegal takes 

the first place. 

following 

are the export figures for ipoo to 1905 

(Charabot) : — 


Weight in tons 

Value in franc? 

J900 

2,509 

2,336,002 

1901 

■- 3 .t 97 

2,910,948 

1902 

3,083 

1,647,018 

1903 

2,19s 

996,773 

1904 

1,886 

1,120,881 

1905 

2,474 

1,201,795 


Production varies arcordiitg to the climatic conditions. The gum 
which occurs In the Pg>'i)tlaii Sudan also seems to be derived from the 
Actu'fi! 

Acacia Catechu. - This acacia is a native of the Kar-t Indies and 
inhabits Coromandel. The species is better known for its product, the 
catechu or culch of commerce, ^\hich is used in tanning, but the tree 
also exudes a gum wbiclr often a])pcars as dark brown tears, about 
I in. in fliamotcr. It ha< a sweet flavour, is soluble in water, forms a 
consistent, dark brown mucilage, and is not precipitated by lead 
acetate. It is gelatinized by basic acetate of lead, ferrous chloride, 
and borax; it reduces Fehling's solution. 

ddiis gum i< used to adulterate gum arabic. 

It is exported from the l\ralabar coast and from Tuticorin. 

Acacia Sundra.- The gum from this acacia is similar to that of 
Icftcoz i'atcchu. 

Acacia Suma. -This species is often confounded with Acacia 
Siivdra^ the characters of both being identical. It yields a gum which 
is not very well known, and which is ]irobably used to adulterate other 
gums. 

Acacia microbotrya- -This plant of somewhat low habit produces a 
large quantity of gum wliich, in Australia, is gathered and preserved 
by tlic aborigines. The tree yiidds 50 lb. of gum in a season. It is 
of stiiierior quality and the natives cat u. 

Acacia lelophylIa.--.\n .Australian >peeios which produces gum. It 
has been introduced into Algeria, where it wilh^tands the drought much 
better, It is a small uec with a very large leaf development at the 
summit. 

Acacia capensis. — 'hhe Cape of Good Hope gum is derived from this 
species. It is formed of brittle and friable tears, which are almost 
completely soluble in water, A certain amount is exported to England. 
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Acacia Jacquemontii. — Some years ago the gum from this acacia 
was the basis of a large trade, being exported from Karachi. 

In the opiiuon of some it is inferior to gum arabic, but it is 
nevertheless used in medicine, in printing cottons, and in the manu- 
facture of paper. Messrs. Rowntree and Co., of York, say that it is 
the best gum for confectionery, and AVatt confirms this statement. 
It is strongly mucilaginous, and when lo per cent, of water is added 
forms a thin jelly. The solution is brownish in colour and devoid of 
sediment; the flavour is sweet. In Amritsar 1,750 kilos of this gum 
are produced annually. 

Acacia tortilis. — This gum occurs in hard fragments, variously 
coloured and glassy in. appearance, with a bitter taste and slight odour. 
The fragments are resinous and certain portions of their surface are 
covered with an opac|ue yellow film. The gum swells up in water 
without forming a mucilage and the quality is very inferior. 

Acacia modcsta. — This tree yields very iittlo gum. It occurs in 
the form of small round tears or angular fragments. 

Prcbble .<:ays that it is transparent and yellowish in colour, very 
soluble in water, and forms a good pale-coloured mucilage. Under 
the action of basic acetate of lead and ferric chloride it is converted 
into jelly, whilst borax has no action; with neutral acetate of lead 
a slight precipitate or cloudiness is formed. It slightly reduces 
Fehling's solution. The gum is sent from Bombay to the North of 
India, and is classed as Amritsar gum. It is largely used in medicine, 

Acacia leucophloea. — A shrub which has been introduced into India 
from .Asiatic Turkey. It produces the Bassora gum, whicli occurs in 
small irregular fragments, more or less twisted, tvhite or yellowish, less 
transparent than the .Arabian and Senegal gunus, and has a slight 
acetic odour. 

.This gum is composed of h.issorin united with a small quantity of 
arabin, and forms in water a loosely combined mucilage which tends 
to limit its uses, It is gelatinized by borax, wliilst ether, basic acetate, 
and neutral acetate of lead have no action upon it. It is probably used 
to adulterate the best (|ualitios of ^haii. 

Acacia Adansonii.- .A shrub, 6 to 8 metres high, with erect whitish 
spines and yellow flower.s arranged in glolmlar fasluou and situated at 
the axils of the leaves. It occurs fairly widely throughout the whole 
of the Senegal Plain, the Middle Niger, &c. It yields gum which 
collect-; in tears; the gum contains a large proportion of tannio, which 
gives it its red colour and renders it astringent. It is less valuable than 
th<.‘ N'erek gum. 

Acacia tomentosa. This acacia occurs in the plains of the Senegal. 
Like the foregoing, it is a variety of Acacia arahica. The gum which it 
produces is mixed with those of A. Adansojiii and A. alhida and sold as 
a gum of second r[uality. 

In Acacia tomentosa the herbaceous portions and the ripe fruit are 
covered with a cottony down. 
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Acacia ataxacantha. — A branching shrub, very common in Senegal, 

2 to 4 metres high, with short curved spines and whitish flowers in 
cylindrical spikes. It produces small quantities of a whitish gum. 

Acacia fasciculata. — .According to M. Chevalier this acacia is 
extremely abundant in the desert regions of Northern Africa. The 
whitish flow'ers emit an exquisite perfume. 

The gum, which is fairly abundant, is unfortunately of inferior 
quality, being only partially soluble. In colour it varies from white 
to reddish, and it collects in mammillated masses. 

Acacia Farnesiana. — Largely cultivated in the South of France on 
account of the delicate aroma of its flowers, of which great use is 
made in perfumery. It Is a large shrub, originally a native of San 
Domingo, whence it has been introduced into India. In the West 
Indies it is called the fragrant acacia and in Reunion the yellow cassia. 

It produces a fairly large quantity of gum, which, in some pro- 
vinces, is collected. In Tenasserim it yields a gum which Masson 
says has all the properties of gum arabic; it occurs in roundish, 
transparent tears, which are soluble in water; according to Waring it 
is a first-class product. 

Acacia decurrens.--In Australia, Maiden says, this shrub produces 
an abundance of gum during the hot season. Its colour varies from 
yellow to dark amber. According to the same writer, it is scarcely 
soluble in cold water. 

After examining a sample of this gum from India, de Cordemoy 
concludes that when broken up into small pieces it dissolves in cold 
water both rapidly and completely. The solution is cloudy, but 
after filtration a pale yellow’, clear mucilage is obtained, w'hich is 
perfectly adhesive. 

De Cordemoy adds that it is hard and horny, and the colour is 
not uniform, being pale yellow, or grey and semi-transparent in some- 
parts, and reddish in others. 

Acacia dealbata. — A native Australian tree which, according tn 
Maiden, yields an excessively viscous gum. 

It is reddish in colour, a light-coloured fracture, and may 

be collected in fairly large quantities. 

Heckcl and Schlagdcnhaiiflen have analysed it, and found it com- 
pletely soluble in water : — 


Hygroscopic water ... 

13716 

Non-volatile salts 

2-173 

Tannin 

0-230 

Gum arabic 

83-881 


100*000 


Samples from Reunion, where this acacia has been acclimatized, 
took the form of large, irregularly spherical tears, dark red in colour, 
with a dull fracture, This gum is only partially soluble in water 
and contains from 8 to 10 per cent, of insoluble gtim. De Cordemoy 
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considers this is smother example of how climate can influence the 
composition and properties of gums. 

Acacia pycnanthai — An Australian acacia cultivated in Algeria 
arid introduced into Ne^Y Caledonia. It yields a gum of inferior 
quality. The gum is entirely soluble in cold water, but the mucilage 
is thin and has no adhesive properties tvhatsocver. 

Acacia homalophylla. --Dc Cordemoy, in his book “ Gommes ct 
Kesines/' says this acacia yields throughout the summer a large 
quautiiy of gum with a striking resemblance to pine resin. It is of 
a lightish colour and has a brilliant conchoidal fracture. It is 
soluble in water, makes a pretty, pale-coloured solution, and is 
perfectly adhesive. 

Acacia pendula.- -The gum obtained from this plant is completely 
soluble in cold water, and gives a light-coloured or rather darker 
mucilage according to its age. Large quantities arc exported from 
.Vustrnlia to Kngland. 

Acacia horrida.- in Southern .Africa this acacia is exploited by 
Germans and produces a fair quantity of good quality gum. 

Other gummlferous acacias to be recorded are In Senegal, . Icijc/lz 
nstringcns^ A. Xfhoucb; in Mauritania, .4. gumniifera; in East Africa, 
.4. Seyal^ .4. IXircnbcrgn; in .Australia, .4. mehinoxylon^, A. 7nolli$- 
siina> .4. sofhoras^ filre. 

Adenanthera pavonina.- This tree produce'^ tiie gum known as 
maddtia. 

Albizzia Lebbek.-— A large tree, (jf which the common name in 
Muuritiu-, Reunion, and the West Indies i> JhfLs noir (black wood). It 
exudes a gum ■which Roxburgh records as ijeing of great [)urity, and 
in India it is al-(j regarded a.s a high-class product. 

Raden-Powell .-ays that it is partially -olublc in water and swells 
up in this liquid, tending to form a jelly. 

De Cordemoy has examined samples from Reunion and is of the 
same o])iriion. The guni is cither reddish and opaque, or pale yellow, 
limpid, and transparent; it occurs in mammillated fragments, and 
stmietlmes in long adhering tears. 

W'hen the produrt is dried for an linur at ijo'^ C. it ]os('s G ’05 ])er 
emit, of hygro-ropir water; 20 grm. of gum dried in this way arc 
immer-ed in 400 grm. of distilled water. It then swells u]) slowly. 
In 24 hours' time it has considerably increased in volume and forms 
a reddish translucent mass of granular appearance (dc Cordemoy). 
It ran be rendered solul^le either by llie action of licat in presence of 
a small quantity of potash, or by the action of heat under pressure. 
.After these modifications it becomes adhesive. 

Albizzia procera. Both in India and Australia this gum may be 
gathered in abundance. It is more nr less dark in colour, so that 
pieces arc selected in which the dark tint is only superficial. It swells 
up in water, and is only partially soluble. 
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Maiden says that this gum difl'ers from the insoluble gum of the 
acacia in that the latter swells up in water in a more coherent manner, 
while the former forms curdy masses. 

Albizzia Sassa. — This tree grows at Nossi-Be and Lamandra. The 
trunk exudes a gum called sassa, the properties of which resemble 
those of gum Bassora. 

Albizzia stipulata.— Gum is obtained from all the albizzias by 
making incisions in the stems, and though not much used as a whole, 
that of Alhhzia stipulata is employed in the manufacture of paper in 
Nepal (India). 

Algarobia gtandulosa. — This small tree occurs in the West of 
Texas and, according to Captain Marcy, is found in abundance on 
the banks of the Colorado. It is fairly common in several parts of the 
world. 

It exudes spontaneously a gum called mezqueet; incisions facilitate 
and increase production. In certain months, July and August, it can 
be collected in large quantities. Its colour varies from pale yellow 
to dark amber. 

M. Shnmard gives its composition, and states that it contains 
84'g6 per cent, of arabin. It is very soluble in water and forms 
an adhesive mucilage. 

Calliandra portoricensis. The trunk exudes a peculiar gum known 
in Brazil as copaltic. 

Dicrostachys cinerea. — - This plant yields an astringent gum 
(Lanessan). 

Parkia biglandulosa. — This gum occurs in flattened nr roundish 
tears; the colour is reddish brown; It is insoluble in water and changes 
in this liquid to a brown jelly. It has practicaly no value. 

Piptadenia rigida. This leguminous plant resembles an acacia and 
produces a gum analogous to gum arabic, known in commerce as 
gum angico. It is largely used in Brazil, where it is regarded as 
being superior to gum arabic. The plant is very common in that 
country and is very productive, 

Xylia dolabriformis. The trunk of this tree exudes a red gum 
resin. 
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CHAPTER Xll. 

LECUMINOS/E PRODUCING TANNING MATTERS 
AND DYES. 

Among the Leguminosai an important part is played by 
plants which produce tanning matters and dyes. 

It is generally the bark of these plants which is used in 
the preparation of tan, a powder Irom which is derived the 
tannin used in preparing hides, in the manufacture of ink, 
the tan ideation of wines, 

Colouring matters are extracted from tlie llowers, leaves, 
wood, or bark; in other w'ords, taking the various species 
generallv, from every portion of the plant. 

Numerous species of acacia and cassia yield tanniterous 
barks of excellent C|uality. They are easil\' suited as regards 
the nature of the ground, thriving best, however, in a light 
soil with a clay subsoil. ^I'hey arc usually grown in rows 
at intervals of 12 ft. This interval may vary Avith the variety 
or according to the richness of the soil, but in no case 
should the trees be planted too closelv or they will yield a 
thinner and consequently a less valuable bark. 

In order to accelerate the germination of the seeds it is 
advisable either to immerse them in concentrated sulphuric 
acid, subsequently washing them in running water, 01 to 
alloAv them to soak in water or even in boiling water. At 
the Agronomic Station at Reduit, where a few experiments 
have been made by M. Boname, the best results have been 
obtained with boiling Avater. The water is poured over the 
seeds and allowed to cool of its own accord for forty-eight 
hours. In this way seeds have been made to germinate in 
ten to twelve days. This method is only recommended, 
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however, provided sowing is carried out at the commence- 
ment of the rains, otherwise, during dry spells, the seed, 
which is already swollen up by the water, will di) up 
and die. 

The\' may be sown in beds and transplanted when the 
young plants are from 25 to 30 cm. hig^h. 

Exploitation of the trees may be begun when they are 
seven or eight years old, though their full development is 
onlv reached at the age of ten; at this period the yield is 
at its maximum. 

In Australia strip])ing is ixarried out from September to 
December, but in Natal it is done at aiiv time. Stripping 
takes place whilst the plant is full of sap and still standing. 
I'here are two methods of (anting employed : one consists 
in cutting tlic tree at a point 4 ft. abo\'e the ground and 
in removing the bark in- ribbons down to the ground; the 
other in making an incision at the base and removing the 
bark in strips as far as the lowest branches. 

These strips are dried in the sun, or even by artificial 
means, in order to obriate all danijiiK^ss, the occur re n<'e ot 
which woidd (diange tlie colour of the strips and cause them 
to be attacked by mould. 

I'he strips are cut into pieces 2 in. long by r in. wide 
and packed in sacks. 

After the trees have been stripped they ar(‘ felled and 
used for fuel or other purposes; it has even been thought 
of converting them into paper pulp. 

.\fler this operation the plantation is abandoned and left 
to grov up again of its OAvn accord ; it then only needs 
clearing to prevent the trees from becoming too crowded. 
In some countries the cost of clearing is estimated to be 
as expensive as starting another plantation on a new piece 
of land. 

'I'he production of a tree varies according to the numlK’r 
of trees per hectare. 4’h(‘ farther apart the irtM^S (he greater 
their development and the greater their production. The 
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Spacing of the lines which is usually recommended is 12 ft. 
by 6 ft., thus making about twelve to fourteen hundred trees 
per hectare. 

All these data may be found in the publications of the 
countries where these plantations occur; unfortunately the 
results obtained so far vary considerably and no positive 
conckision has been reached. 

In the Tropical AgriciiUurisI for September, 1908, Mr. 
Gisborne relates that thirty trees, eight years old, growing 
under good conditions, yielded a ton of dry bark. He 
reckons that, with 150 trees, at the end of eight years the 
hectare would produce 12 tons of bark at /’6 j^er ton, sav 
£'J2, 'Taking lands which are rented for pasture in Australia 
at 2s. per at're, this would be an extremely good price, not- 
withstanding the 50 per cent, that must be subtracted for the 
total ex])enses. 

In the 'Fropical A gricullurisi for June, 1909, Mr. Kellow 
gi\-es another estimate of the yield per acre after eight years’ 
time : — 


Us. 


Expense.s for seven years 

180 

,, the eighth year 

730 


910 

Crop: 15 ions of bark at Ks. 90 .. , 

... 1,350 

1,200 trees for fuel at Rs. o'l; 

600 


1,950 


Profit = Rs. 1,040, or Rs. 130 per annum. 


M. Boname, who has summarized these dilterent pub- 
lications in bis annual report for 1910, adds that this last 
estimate appears to be a very high one, and regrets not 
having been able to obtain more exact figures. 

Large plantations iiave been made in Natal {50,000 acres), 
in India, at the C'ape, and in German Itast .Africa, X:c. 

We shall give a note on all the best-known leguminous 
plants from whicli tannin is extracted. It is evident that the 
analyses that have been made are by no means absolute, as 
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tlie figures for ihe sunic species nui) \'ary williin 1 airly wide 
limits. 

I'his is no doubt the result of vegetative and climatic 
conditions, which may be more favourable in one locality 
than in anotlier : ihe age of the plant is also an important 
factor in this variation; similarly the season in which the 
crop is taken. 

In the case of the fruit the degree of maturity will cause 
the proportion of tannin to vary. 

It is not always the same parts of the dilTerenl plants 
that give the highest percentages. In some it is the leaves, 
in others the bark, and in others again the wood. Analysis 
is thus indispensable in order that the planter mav determine 
what to do vith the various trees. 

ihe sapp\ bark irom the oldest trees should be removed 
first, and young pods will yield more tannin than tho.se 
which are nearly ripe. 

The nature of the tannin fiom the baik and from the 
pods of the same tree ma\’ varv, and similarly tlie tannins 
('ontained in all Leguminosa' nia\ not he e(|Liallv efficacious, 
'fliis no doultt tciids to show that their ('nmjtosiiions and 
combinations are not identical, and would explain the short- 
ctjuiingcs of certain tans. 

The best plan will be to make |) radical trials in order 
to determine a choice of species. 1'his is all tlie mure 
t'videni when it is seen that tlu* barks of certain plants of 
the same fa mil}’ give negative results in one country and 
marked! \ good results in another. 

According to W’aii ’s Didionarv of Ikamomii' Proiluds." 
the tannin from the pods of Jrurw arabica consists chiefly 
of gal)(Ranni(' acid combined with saccharo.se and other inert 
substances, whilst that derived from the bark is of a different 
nail) re. 

In .some countries trees are exploited which have never 
been cultivated and which are found either in fore.sts or 
among ^’egelation which has invaded Itirge tracts of land. 
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This is the case in India, but of recent years a start has 
been made on regular plantations. 

All these data as to the variation in the yield and quality 
are ecjually applicable to plants which produce dyes. A 
special note is appended on each of the princijral species. 

PAPIUONACE>C. 

Baphia laurifolia (Tree).- lioth Ijark and ^vood contain tannin and 
are used in dyeing. 

Baphia nitida (Shrub), Tn cold water the wood yields a dye of a 
fairly bright red, 

Baptisia tinctoria (fterb).' In U.S.A. this plant is used as a siib- 
stitule for indigo. A blue colouring matter is c.^lractcd from the 
leavcs- 

Butea frondosa (Tree).-- Thi:r tree producc> an a:'tringent gum, and 
the bark contains a large amount of tannin, but it does not appear 
to be u.<cd in the preparation of leather. In the French ])0<'e?sions 
in India the bark is used for dyeing blue and for tanning. The 
flowers yield a yellow dye of good ejuality. Natives make ii'^e of tlie 
gum in order to ])reeipitale <itKl purity indigo-blue. 

Clitoria Ternatea (Liane).— In Alartinique the flow'ers are used for 
obtaining a I)luc dye. 

Dylista scariosa (Herb).- -The root of this jtlapt is astringent and 
(untains about 10 iier rent, of tannin. 

Dalbergia latifolia (Tree).— A decoction of the bark of this tree is 
e.-eported from Coorg (India) for tanning ]mrposcs. It is very 
astringent. 

Desmodium sp. (Undcrshrubl. — The leaves of this plant contain 
a blue colouring matter similar to that of the indigo-tree. After 
treatment with lime the natives use it to dye their stuffs. 

Flemingia Crahamiana (Shrub).--- -I’roduces a red colouring matter of 
considerable value. 

{ndigofera tinctoria (Shrub), The plant> belonging to this genus 
of Leguminosir yield the blue colouring matter known as indigo. 

1 'hc chief species is hidi^ofcra tiuctoria, a native of the Last Indies. 
The cultivation of the plant and the extraction of the colouring matter 
vary in different countries, but the blue matter as it^ occui> in com- 
'iieree does not exist by any means in the same form in the le.ues. 

The leaver contain a colourlcs- matter called iudicau. After fer- 
mentation this matter is converted into wliirli is soluble, after 

reduction, in an alkaline wash, and is then in tlie state of indigo white. 
Vigorous churning of the liquids c.auses the indigo white to become 
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oxidized by contact with the atmosphere, yielding indigotinj the blue 
colouring matter. (Sec A. Haller, “ L'indigo naturel ct Ihndigo 
aniliciol.'‘) 

Colouring matter may be obtained from (jther indigo plants, such 
as hidii^ofcra pseidio-tinctoria, 1. d'isperwa, 1. hirsHta^ /, angustifoUa, 
/. trifoliata, f. srricca, I. cyti,u)ui(’X , ! . gldbriij /. ghiia'a^ I. Anil, &c. 
These are less cultivated. 

indigofera Anil is cultivated in Java and the Sunda Isles; /. tinc- 
torid ir^ very common in India; the Guatemala indigo plant, which 
has been introduced into Java, is /. oUgospt'rind , and that of A’atal is 
/. lrpft)sfdchyd. /. rn'cta is also found in java and Natal. 

The colouring matter of the indigo plant was known in the IMiddle 
Ages. Marco Polo gave a description of it, although a very >hoit one, 
in ups, d'hc Russian traveller Alhanar'ius Nikitin >poke in 1468 (d' 
Camliav, where the indigo plant grow^. Garcia de Orta (isby) gives 
a r'Ummaiu' of the cultivation and manufacture of indigo. In Pere 
Labat’s " Voyage aux l>le'' de PAniih'iquc '' occurs a long and inter- 
esting account of the manufacture (A iiidigo. Similarly, during the 
la-t eight ceiitin les. tlii- colouiing mattm' lias attracted tiie aitenticn 
of luiineinus author^. 

Tlie u.-e of indigo daUv back a cmi-idcrable time. Cossigny quotes 
an extract from the " Memoirs of the Sorithe (r.Agricithurc dc I’aris ' 
for the year i78(). in whicli ilie citizen .Mmaoiu de St. Mery >tatc'' th.it 
in Dondon and m.iny other jiarts of the colony the indigo plantations 
had been alaiiuloiied. and that a similar state of affairs was threatening 
Bourbon. 

At till-- iKwiod the cor.Mini]itinn of ludigo ii, I-'rauce had increased 
owing to the clothing of the Garde-nationalc and the Republican 
troO])' in uniform> of rhi? colour, and abo htaaU'e llu' ('oloiir wa^ 
fa-liionahle. 

d'lie chief f'enirc- of indigo iirodiictinn art' Briti'li India, the 
Phi]ip])ines, Siam. China, Japan, Xatal, Xeu Granada, Venezuela, 
Mexico, &c. 

The value of the total production of indigo i- from abtiut ,/u,_TOo,0(iw 

/.'.VOf(0,ooo per annum. 

In 187S von Boeyi'r fir<=t solved tht- pnilffem of artiticial indigotiii. 
The prodiu titui has recently been ])ut 011 .1 more economic footing. 
Twt> method' are in use : one ha> na[)]rthahme as its ha^i^-. and the 
Cither toluciu', both extracted from coal tar. 

The indigo plant needs to he cultivated under good conditions. 
The date of -owing varies in diffrnmt countries, the -eeds usually 
being planted at the beginning of the winter ‘•cason. By using 
-elt'ctive methods plant- with large yield- havi' been obtained. In 
India, and al-o other countries, attention liar- only been directed to 
the mo>t paying varictir-, 

Indigofera iinctorid i: a native of Gujerat and has become acclima- 
tized in all warm countries; but, ns has already been nunarked, in 
every country tlu’re is one particular variety which takes precedence 
over the remaindi'r owing to it- cultural vef|uiremcnts and to its better 
yield 
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Pterocarpus santalinus (Tree).— A iine, large tree growing in 
Ceylon, India, the \^'est Coast of Africa, Japan, &c. 

The wood is hard, and the colour of the evtcrior is dark red, with a 
lighter shade inside. 

The red colouring principle is santalin; the wood is used either as 
a powder or in chips, and serves for dyeing stuffs, 

Pterocarpus angolensis (Tree).- -Ccunmon in Senegal, the Gaboon 
coast, &c. Is the source of the red sandal-wood of Africa. It is said 
to be richer in colouring matter than the foregoing, but its colora- 
tions are less stable. It occurs in commerce in the form of a coarse 
pow'dcr. The bark is used in tanning. 

Pterocarpus Marsupium ('rrcc). — The thick substance whicli exudes 
from this tree is exceedingly’ astringent and is largely used in 
medicine. The bark is used for laniiing and is very rich in kinotannic 
acid. The extracts obtained from this tree have been recommended 
for tanning on a large scale. 

Sophora japonica (7'ice). — In China the .^lowers are dried and form 
the Witi-fa or [Vai-hh'a used as a yellow dye. 


c;e$alpinie;e. 


Bauhinia purpurea (Tree).— This tree yields a h.trk which is used 
bolli ill tanning and dyeing. 

Bauhinia racemosa (Lianel.- - The bark is used for dyeing. 


Bauhinia variegata (Tree), —The bark is used for tanning and 
dyeing. 


Cassia auriculata (Tret'). --The bark of this tree, known as tarwar 
in the Central Provinces, and a- tan^^edv. in the .Sonrh of India, is one 
of the best native tans known. 

The following <tre analyse^ of both young and ripe barks from 


-Mysore ; 


Tannin 
Extract 
Ash ... 
Moisture 



Kipc 

ir 92 

20’12 

2235 

2QOO 

4'IS 

6'40 

7'26 

7*^0 


A .sample of this liark examined at Oehra Dim contained i5'5 per 
cent, of toniiin, with a high proportion of soluble non-tannins. The 
colour of th(' infusion was very light. 


Cassia fistula (Tree).— In Pongal, Southern India, and the North- 
we-r J’rnvinces, the bark of this tree is used in tanning. The propor- 
timi of tannin from <)'5 to i 2 ’o per rent., but it is usualU associated 
to a large extent with non-tanning suhsianccs. 

Cassia chamaecrista (Tree). — In Guadeloupe the bark of this tree 
i> used in dyeing. 

Cassia marginata (Tree). -The bark contains fn per cent, of 
tannin and is used in Mysore (India). 
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Cassia siamea (Tree).— A sample of the bark, which was sent to 
Mysore as tanning material, contained 4-1 per cent, of tannin. 

Cassia Tora (Tree). — This tree is cultivated for its seeds, which the 
dyers of blue cloth in Pondicherry use as a mordant. 

Co&salpinia cor i aria (Tree). — The plant known as dividivi was 
introduced into India by Dr. W, Hamilton in 1834. It is a native of 
America and the West Indies. 

It has been cultivated in a number of localities with varying 
succe.«is, and the pods have oceasioiially been exported to London. 
The South .Vnicrican pods usually contain 30 to 50 per cent, of tanning- 
matter. For tanning purposes the Indian dividivi is regarded as 
inferior to that of .Amerira, and Professor Dunstan confirms this 
opinion, Po?sibly samples from other provinces give better results 
According to Thorpe, in order to exploit the dividivi in India with 
succe-^;. it is i\e(a'>r'ar\' 10 incorporate some substance which prevents 
the usual fermentation taking i)lac(“ and spoiling the tanning jirocx'ss. 

The fruit contains a yellowish pulp used in dyeing. 

Csesalpinia digyna (Tree).- -This plant grows -wild in several 
Indian Provinci'::. Commercial -samples have given 33 per rent, of 
tannin. .According to ex]:)criment5 made by Professor I)un>tan in 
i8gy. iJod> stripped (jf their -taxis contained 50 ])er cent, of tanning- 
matters, and in a sami-)lc from .Assam the proportion was alxnit tto per- 
cent. Con-e([uent I y the pods arc riclicr tlian those of the American 
dividivi. and an a(}UCOUs solution does not -I'cm to be subject to the 
fermentation which i^, the cause of so murli troubh’ in tliat variety. 

.\])pen(lcd arc analyses of three sample- of (-lushed husks fruin 
Bombay. Bunn ah, and .Assam : — 


Moisture 

ii’07 

10-93 

11-40 

Tanning matter 

. .S3-82 

53-86 

59-89 

Total soluble matter 

01 “Qi; 

62-83 

65-80 

Non-tanning matter 

1408 

14-86 

i 2’73 

Ash 

2-2S 

37d 

1-84 


Caesalpinia brevifolia ( fric).- Air. X. Kvaiis finds a large quantity 
of tannin in these podsi the hlrrfni- portions giving iro per cent., and 
the gummy or re-inous portion 6h’g per cent. 

Al. Zoelfcll has examined ihe-e tannins and decided that they 
are a tnixture of two bodies, d'hc first, or smaller irortion, is a glnco- 
side of gallic acid, and the second is ellagic arid with the formula 

Caesalpinia crista (Tree). .\ fine tree inbalrAing the Brazilian .and 
Jamaican forest.s. Tim reddish-brown wood turns water a fine red 
colour, giving it a sugary flavour and a -lightly aromatic odour. 

Caesalpinia echinata (dVee), Occurs in tlie forest of Sainle Afarihe. 
in Xew Grenada. .Although le-s rich than the foregoing, it is never- 
theless conddered one of the good woods for red dyes. It is known 
as Brazilian wood or Pernamburo wood. The dyeing matter is hrrsilin. 
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Casalpinia brasiliensis (Trec,)-The wood of this troc is hard, 
connect, and takes a polish. It is devoid of sap-wood, and when 
freshly cut the colour of the w.jod is brick-red. The older the tree 
the larger the amount of colouring principle. 

Csesalpinia Sappan (Climbing Shrub). —This plant grows in India, 
China, Japan, 13 razil, and to a certain extent in every part of the 
I topics whcie it has been iiUroduccd. It is a hard wood, dark red 
in colour externally, and brightew internally. It is the palest of the 
red woods; it is chielly used in India for dyeing cotton fabrics. If a 
decoction of this wood be combined with ammonia a Hue red colour is 
obtained; with .salts of iron it gives black, ai.'d with sulphate of copper, 
alum, or cream of tartar a very lasting blue. 

C»salpinia vesicaria (Tree). This is the red wood of Jamaica, 
which also grows in Guiana, the east of Cuba, &c. The colour is 
brawn with darker transverse veins. Both this variety and the variety 
(' n'sdl phiia tinctona oiler resources to the. dyer. 

Caesalpinia Sp. (Tree). — A Columbian tree exported in blocks 
known as hois dc terrr forme. The interior of the wood is golden 
yellow with concentric zones of reddish-yellow which become darker 
as they approach the centre from the periphery. 

Caesalpinia sepiaria (Tree), - -'riic wood is rich in colouring matter 
and is used in Gaudeloupe for dyeing red. 

Haematoxylon campechianum (Tren ) ( ampeachy wood derives its 

name from Campeachy Bay. The tree i:y a native of Mexico, South 
.\nierica, Jamaica, and especially ilic \Ve>t Indies luoducc a consider- 
able <iuaiuity. Xowadax s, this plant may be said to occur throughout 
the Tropics. 

f! n'indtoxyh)}}. Ciim pechiinntm contains a colouring matter with a 
detinite eomimsllion, lueniatin, or ha'[iiatox\ lim (C, j ) 

There is no colouring matter contained in the bark, and the sap- 
wood, which is of no value, seiiaiatcd ficm the heart-wood. When 
the wood is freshly cut the colour is rcddish-x'ellow ; in contact with the 
ntmo>pherc it turns blackish-red. 

Several samples of logwood (heart-wood and sap wood) have been 
analysed at the Mauritius .\gronomic Station, and the tannin content 
has been found tube 10*3 percent. 

i.ogwood is one of rhn-e natural products which Imve -urvived the 
competition of artificial colouring matters, and not a few factories in 
l‘'raiico are oceipiied in inTparing the extract, 

The hrematoxylin which is contained in the duramen of the Cam- 
peachy tree is colourlesa, but liecoines oxidized on exposure to the air, 
forming haematin. The haem at in occurs in the wood, partly in the free 
state, partly in the state of gliicosidc, that is to say, partly in the state 
of a product which is hydrolyzed into glucose and another special 
substance, which in this dhsc is hmniatin. The decomposition of the 
.glucosidc lias therefore to be pvo\'oked, and this is Ijrought about by 
cutting up the wood in such a way as to allow of spontaneous 
Icrmcntation. 
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Considerable use is made of this colouring matter in dyeing. The 
chief export countries are Haiti, the English possessions in America, 
Mexico, the Argentine, Guatemala, Martinique, Gaudcloupe, &c. 

The wood is cut into logs and shipped to Europe. 

Peltophorum Linnaei (Tree).- .A Brazilian tree, the wood of which 
contains an orange-coloured dye-stuff. The wood is known in com- 
merce as Brasil Cite. 

Saraca indica (Tree). — The bark is used in medicine and appears 
to be ^imply astringent. A samide from Bomljay contained 5*7 of 
tannin which, in association with salts of iron, gave a greenish- 
coloured dye-stuff. 

Vouapa Simira (Tree!.- -A dye-stuff is extracted from thi< j)lant in 
Guiana. 

MIMOSE/E. 

Acacia arabica (Tree). — The bark is very astringent, and is one 
of the most commonly used tanning substances in India. Dr. Leather 
has obtained i()'4 ])er cent, of tannin, and Mr. Hooper ib'j per cent., 
from two 'amplcs from different localities. 

Tile liu.'<ks give from 5 to 20 per cent, of tannin, according to their 
state of maturity; tlic rnnient i^ highest in tin* younger pods. 

Their composition is as follows - 
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The pods arc reduced to jiowdcr rvhile still green, and in combina- 
tion with salts of iron are used in the manufacture of ink. 

As regard.- tanning, experiments have -hown these extracts to be 
too deejily coloured for the Euio[)ean market, and tlieir proportions 
of soluble non-tanning -ub^t;^IK:e- are .iLo too high, being from 24*4 to 
34' 1 per cent., while tho-c of comnu'rcial oxtract- range from 2’4 to 
13*7 pi'r cent. 

Th(‘ pods of tliis acacia yield tlie Indian hahlaJi, whicli is used for 
dyeing. 'I'Ik'-c iickIs are blaold-li-gre)’ in colour and cov(‘ic‘d witli a 
slight, whiiir-h, extremely adherent down. 

Acacia concinna (Tree). The bark of this acacia is no-d in the 
south of India for tanning and dyeing. 

Acacia pycnantha (Tree). - .\n .Au'^tralian v:iriety th • bark of which 
contains 33-8 ]Hr cent, of tannin, .\crording to the Tropical Aisricad- 
turisi, the proportirm may he as liigh as 4o'2 and 40’5 per cent.; non- 
tannins <yo to o‘4 per cent. ; insoluble matter 2C)'6 to 39*6 per cent. 
The bark is called yoldru roattlc^ and is largely used in tanning. 

Acacia dealbata (Tree).- -M'c make the avc-rage c ontent of tannin 
to be 13 to 14 per cent, with extremes of [2'2 to 17-8 per rent.; non- 
tannins 4'3 per cent, ; insoluble rnattcT 7r<} per cent. [Silver ivattU.) 
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Acacia decurrens (Tree). — The proportion of tannin in the bark 
may vary from 36' i to 41*4 per cent. ; non-tannins 4*4 to ()‘i per cent.; 
insoluble matter 30*2 to 46‘2 per cent. [Dlnch wattle.) Bark largely 
used for tanning. 

Acacia melanoxylon (Tree). — The bark gives 28'6 per cent, of 
tannin, with limits of 20 to 32 imr cent. \ very h)ie tree, the wood of 
which is used for fuel. The bark is in large, demand for tanning 


purposes. 

Acacia Farnesiana (Tree).- -A sample of bark taken from Southern 
India gave 2'8ipcr cent, of tannin, extracted by mc.ans of warm water. 
This acacia occurs throughout tlic Tropics and is l.irgely grown in 
France for its flowers, “ fleurs de cassie.'' It is said that at Dacca 
the bark is mixed with salts of iron in the manufacture of a deep 
black dye. Jn new Caledonia and Guiana the fruits are used for 
dyeing i)urposcs. 

Acacia Intsia (Tree). — The bark or fresh leaves are used in dyeing 


as mcji'dants. 

Acacia pennata (Tree). — The bark contains S'S per cent, of tannin, 
i,.th salts of iron it yields a black colouring matter. It is an article 
ol commerce, being (‘xparted from Concan and u^cd in Bombay for 
tanning fishing nets. 

Acacia Suma (Treei. Fairly coinmon in Bcng.il and Southern 
India, In damp suiU it seems to be of luxuriant growth. It yields a 
white bark, which is used in the tanning industry both in Africa and 
in liuba. 

Acacia penninervis ['rreeb 'ITie bark i> rich in tannin and contains 
^7'7 P^'i" <'cnt. of that >ul>.''t<incc ; 5*2 ])er cent, of non-tannin>; 4b i per 
ctmt. of in.'ijlublc matter. 


Acacia Adansonii (Treei, Acacia nilotica (Tree), Acacia Sing (Tree). 

Al! give i)o(is u>ed in dyeing and tanning. 


Acacia leiophylla (Tree). Thi- -i>ec;er- very much exploited in 
Australia for its bark, which contains as much ns 30 per cent, of tannin. 

Acacia leucophlcea ('[’reel.- Tlic bark of this arana may yield a 
t<.n of ,i qiialitv equal m that of Acacia arahica. It contains aonS per 
cent, of tannin (samiile fiurn Mysore). Another sampkg from Dehra 
Dun, onlv gave ()-33 l>er cent., with a high pro]K)rtion of mlublc non- 
tanning >ub<tance?. Thi. plant is aNo used in dyeing; the leaves are 
used for dyeing black. 


Acacia Catechu (’rree).— . 1 ('aiecliH is the tree which yields the 

,„-o<Uut kn««n ouedu, or a.tch^ It h.is bc.n known f,.,- .eyevnl 
centuries, for Kuroiiean writers, such as Barbosa (i^i6), >peak of the 
cadw cxpoilcd from Cambay to .Malacca. Garcia de Orta gave a 
con.i.lctc account of ibe plant and of the manufacture of the extract in 
,5;4, but it wa. only towards the end of the ,7th century that 


.1. i 'atechu attnu ted l-luropean attention, 

There are three forms of catechu : - 

(,) The black catechu, chiefly used for inductnal purposes. ^ 
(2) The pale Indian catechu, a crystalline substance employed tn 
iiu’dit Ini' 
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(3) Keersalj .1 crystfilline substance which has been found deposited 
in the wood. 

The black catechu is prepared in the following manner : The wood 
is cut up into pieces and allowed to boil fur twelve hours; the wood 
is then removed and the liquid evaporated till it is of the consistency 
of syrup, it is then poured into wooden frames resiunbling brick 
moulds. After cooling, the blocks are cut into pieces weighing fr )m 
36 lb. to 44 lb. A ton of wood is usually reckoned to ^ive 250 lb. to 
300 lb, of black catechu. 

Tins substance is chiefly used in the tanning and dyeing industries. 

Pale catechu is prepared in a difl'erent way. In the north of India 
the method is as follows : .\ conceniiated decoction of the wood is 
made and twigs arc added till the cooling is complete. The twigs arc 
then withdrawn and the crystalline substance which has been dettosited 
is removed: it is then pressed into large irregular cubes. It is used in 
medicine an astringent and tlic nativt's eat it. 

Ki'crsiil a crystalline substance o('ca<ionally found in the wo-);l. 
Dr. Dyimwk s.iys that the Kecrsal or catrcJin'ic i2cid occui‘> in small 
irregular fragments resembling small pieces of very pale catechu 
nii.\.ed with shavings of reddish wood. It occurs in the forest trees of 
Bariya and Gujerat, and Is used as a remedy for coughs, for which 
it is vrr\' efiicarious. 

The three varictie> Acacia ('afechu, . 1 . Suudra, . 1 . catceJuto'idrs all 
produce it. 

Thc'C acacias occur in India, especially in lUirma, Ceylon, and on 
the West Coast of .\fiica. In ?iiIysore, Bengal, and Gujerat catechu 
is also extracted from Acacia Sitaui. 

Indi.i exports on an aver.igi' 10. (-no U)ii> of catechu |)t'r annum, 
chiefly to Kngland. The French colonics do not ])rodur(' any. 
c append some figurc.s, the averages of thirty-one analyses 
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The difference between the extremes is thus large enougli to justify 
our .'aying that the f|uali(y depends on tlie locality where the catechu 
is manufactured. The figure^ for llu' Indian catechu are taktm from 
twenty-~gv analy.-e' rjf samjfles from different localities. 

Acacia sarmentosa (Shrub). — The bark of the fruit may bn used for 
dyeing black and for tanning. 

Acacia ruguta (Tree).- -The bark is astringent, and is used in 
dyeing and tanning. 

Acacia Sundra (Tree).— Shavings boiled in water yield a dyc'tnff 
of a beautiful purple black 
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Acacia Cebil (Tree). — Owing to the quantity and excellent quality 
of the tannin contained in the bark, this tree is one of the most useful 
of its kind in xA^merica. 

Adenanthera pavonina (Tree). — The wood is dried, pulverized and 
used as a dyestuff. It forms the red paste called tilali which is used 
by the Biahmins to dye their hair. 

Albizzia Lebtaek (Tree). — The bark is used in tanning hides. A 
sample from Uehra l-)un (India) contained ii'33 per cent, of tannin 
and 4'3 per cent, of soluble non-tannin. The colour of the extract 
was very deep. ^ An analysis of this bark in Mauritius only gave 
3*8 per cent, of tannin. 

Albizzia procera (Tree). — -The bark is sometimes used as a tan. 

Entada scandens (Climbing Shrub). — The bark is used for tanning 
hides. Another variety, Kntaia ajneana^ growing in x\frica, serves the 
same purpose. 

Inga EurgonI (Tree).- -The bark ot this .-perics, and also that of 
Inga iuargUiata^ forms a tan. 

Mimosa pudica (Shrub).- -The roots of the scnsiih'c flani contain 
about 10 jicr ccmU. of tannin. 

Pithecolobium Avaremotemo (Tree),— In Brazil the pods of this 
plant are used in dyeing, and the astringent bark in tanning. The 
pods >hiivcl into little rolls and arc inipregnatcd with a gummy juice. 
This gum shows a brown outer layer with cracks covered with a 
white coat wliich is only present in places; and a reddish-brown 
internal layer with longitudinal -triatior.s. 

Pithecolobium parvifoliuiti (dhee). -This plant goes by the name of 
algaroriUt'. The fruits contain a fine uiangc-rcd dyestuff which is 
obtained by mi-hing the pulp (Lancssan.l 

Pithecolobium Unguis-cati (Tree). — The pods contain a yellow 
colouring matter used in dyeing. The iiericarp is astringent and rich 
in tannin. 

Prosopis dulcis (Tree).- As nuich as 20 and 21 per cent, of tannin 
is obtained from the hark, leaves, and pods of this tree. 

Prosopis spicigera (Tree).- -In the Punjab the bark is used as tan. 

Xylia dolabriformis (Tree). — In September, 1896, the Indian 
Fore.stcr drew .ittention to the iio->ibilities ollcrcd by the wood of this 
tree. 

.\ii cxiierirnemal extraction was made in 1807. and as a result 2 tons 
of sh.ivings gave 07 11). and 2 ton- of sawdust gave 5S lb. of extract. 

According to Professor Procter, the fomposition of these extracts 
was as follows : — 


Tannin absorbed by the hide 
Snluble non-tannins 
Insoluble non-lannins 
Water,.. 


Professor Procter 
providing a tanning matter of 


32‘0 per cent. 

... 4'9 

... S‘o n 

SS-I 
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that this extract was capable of 


concluded 

considerable value. 
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CHAPTER XIII. 

LECUMINOSA YIELDING WOOD FOR BUILDING, 
CABINET-MAKING, ETC. 

Thick E is a large demand in commerce for the wood of 
the [.egiiminosa^. The qualities of some kinds are such as 
to give them a considerable value. 

The wood of many of these plants possesses all the 
requisite (lualities : hardness, beauty of grain, variety of 
colour, and agreeable odour, and consequent! v such woods 
are in great demand for the manufacture of high-class 
furniture. 

The hardness of some species is so great as to render 
the working even of the sap-Avood difficult. Others, on 
account of their great dimensions, are well suited to con- 
j^truciive works on a large scale. 

Owing to their importaine in both joinery and cabinet- 
making, the LeguminoSeC certainl)^ merit the attention of the 
planter. In order that he sliould reap the fullest benefit from 
anv undertaking he should be acquaint I'd wiilt tlie merits 
of each species of Avood. 

The method of estimating the \ailue of woods is often 
a vague one, and leaving on one side ilmse Avoods which 
are alreadv familiar, it is difficull to see how to (lassify 
the remainder. 

Woods are usually ('las.sed as .soft, semi-hard, or hard, 
but this method of classification is very difficult, and M. II. 
Courtet, in his treatise on the Avoods of the Ivory Coast, 
proposes to determine the density mathematically and to 
discard tlie vague term of hardness. 

Very soft wood ,,, ... ... Density less (han 0’4 

Soft ,, ... ,, 0*4 to 07 

Hard ,, ... .. ... ,, 0*7 ,, I'o 

Veryhard ,, ... ... ... ,, above I 
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PAPILIONACEiC. 

Agatl grand if lora (Tree), — An Indian tree of small size; the wood 
is soft, light, and suitable for planks. 

Andira Inerinis (Tree). — A tree 10 to 15 metres high and 1 metre in 
diameter. The wood is hard and the colour e.xternally blackish-red. 

In longitudinal section the wood somewhat resemldes that of the palm 
tree, whence the name of Bois falmistc by which it is sometimes 
known. 

There arc a fair number of species of Andira in Brazil, and they 
furnish excellent woud for building purposes, r'abinet making, &c. 

Andira anihelminiica (bitter angelim). 

Andira vcrjnlfitga (angelim). 

Andira spcciahilh (stone angelim). 

Andira rosea (sweet angelim). 

Andira stipalacea (coco angelim). 

Andira racemosa is the Guiana angelim. 

/Eschynomene aspera (Shruli).- -The Indian sola. -\ woody plant 
from 2 to 3 metres in height wiiii a r^traight, graduallv tapering stem 
which only branchc.> towards the top. 

The .-lem is formed by the agglomeration of white, siiongy cells 
which form a compact ^vithout woody fibres. It is used for the 

light helmets, non-conductovs of heat, wliirli arc commonly used in hot 
countries. This .-mall tree bid- fair to become the object of a fairly 
important cultivation, it is aUo u>ed in the niaiiufacture of cork^, 
fan-, children’s toy<, mat.-, &c. 

The wood is also used as an insulator for keeping drink- cool. 
The stems are used to make cases for carafes, bollles, glasses, and 
dish covers for ices, &c. Xotwithstanding the heat of the surrounding 
atmo.<]ihere any iced pix'paratmn remains cool. 

Jischynoincue ludlea is a substitute for sola, and the ^ame api)lies 
to Cassia niiiuosoidcs. Mimosa padka, and Seshama palitdosa. 

Baphia laurifolia (Tree). 'I'herc is a large traffic in this wood on 
the African coa>t between CaiJ des Palmes and Grand-Bassam. It is 
heavier than waier, cotnpact, Hncly grained, and takes a fine polish. 
When nrwlv cut the inner wood is white, becoming red on exposure 
to the atmospiiere. The outer >urface is: l)lacki>h. and when scraped it 
emits an odour resembling that of palisander or violet wood. 

Baphia africana (Tree), -Baplna lawifalia give- a wood known as 
camwood. B. africana and B. niiida both give woods that go by the 

same name. . „ , , • -.-j t. 

'rhe canrwood of Sierra Leone would be that of Bapiiia wUda It 
is a very hard wood which takes a fine polisli and is used in cabinet- 
making.’ The i>lant is a native of tropical Africa. 

Butea frondosa (Tree). A greyi-h-white wood, suitable for the char- 
coal used in the manufacture of gun|K)wdcr. In India it is used for 
wells, piles, &r., a.s it lasts better under water t occasionally found in 
interior building work. 
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Butea superba {Climbing Shrub).— A huge climbing plant. The 
wood is dark brown, very porous and librous. 

Bocoa prouacensis (Tree).— .\ tree lo metres high and one or more 
metres in diameter. The wood is very fine and well suited for cabinet- 
making, wood carving, musical instrument making, and turned work. 
Its sap-wood is almost as hard and compact as the wood itself. This 
latter is very hard and heavy and of an almost uniform brownish-grey 
colour. In a polished section one sees a stippling of grc> on a brown 
background which is marked by a fine regular streak, stretching from 
the centre to the circumference, and only visible by means of a magnify- 
ing glass. In longitudinal section it shows an extremely fine grain and 
the colour is yellowish or brownish-grey besprinkled with small brown 
linear blotches. The boundary of the colour between the wood and the 
yellow sap-wood forms an almost regular circle. 

Caragana brevispina (Shrub).— .A. spiny shrub with a light 
\ ellowl^h-brown wood. It is used for various purposes in India. 

Caragana ambigua (Shrub). Thi< 5])eci('- and Grrayiliana 

are two Indian shrubs yielding a yellow wood with a hard red heart- 
wood. 

Castanospermum australe (Tree). — .\ tree known as the “ Mureton 
Ray Chestnut." The wood i- hard and the colour w’hile with a yellow 
tinge. 

Centrolobium paraense (Tree). A Rrazilian building wood c.allcd 
pan raiuha. 

Centrolobium robustum (Tree),— The building wood erriba, of 
Brazil. 

Centrolobium tomentosum (Tree). -An uncommon wood greatly 
\'nlued for cabinet-making. 

Colutea nepalensis (Shrub),— One of the few shrubs of the Hima- 
layan valleys yielding wood; very common near Simla (India). 

Cordyla africana (Tree).- -The average height of this tree is 
fo metres, with a diameter of ;o cm. The bark is thin and the wood 
finely-grnined and rnmp.'icr, .\lthougli hard it is a good wood to work, 
and is not attacked by worms or ants, It is .-uitable for cabinet-making, 
joinery, rar])entry, c.irriage building, ship construction, ships' timbers, 
mortars and pestles, &c. ’ According to M. Constancia, the weight of 
the cubic metre is rogo kilos. In the. Sudan this tree grows in all 
kinds of soils. 

Coumarouna odorata (Tree). — .\ large tree very common in Guiana. 
It is called guaiacum wood, and has the hardness of that species. It is 
pinkish yellow in colour and formecl of very fine fibres, and has, in 
longitudinal section, the appearance of partridge wood with the colours 
toned down and merged into each other. It is chiefly used in making 
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shafts and mill wheels, and might be employed for making attractive 
pieces of furniture were it not often pierced by long galleries bored by 
an insect. 

Its density is ri53, and its breaking strain 385 kilos (Lanessan). 

Crotalaria barbata (Shrub),— This large shrub has a yellowish- 
brown coloured nond which is ns(^(l in India for v;irious jiurposes. The 
wood of Crcftalaria fidva is soft and yellow. 


Cyclolobium (Tree). — A genus related to the Dalbergia. The wood 
is hard, coloured, and imperishable. 


Dalbergia melanoxylon (Treej. Tdie licart-wood of tliis tree is 
almost black, hard, finely grained, and compact, and is used in the 
manufacture of furniture. Owing to its capacity for both taking and 
retaining a polish A might well be used for veneering. It is a tree 
which never rcaclier:> great dimemsions. It i'^ a n.itive of East .Africa, 
and is known as Ehhic du Senegal (Senegal ebony). 

It i" from species of Dalheri^ia that Palisaudcr is derived, the fine 
violet coloured wood, ^ cry hard and clo-c grained, which is so much 
used ill cabinet-making. The colour varies from nut brown to dark 
purple or blackish. It Is very iicavy and darkens on exposure to the 
atmosphere, turning a viohu-hrown colour, Particularly fine pieces of 
furniture are made with this wood. According to Guibourt, the langhsh 
violet-wood or king-wood, which cuine^ from llrazil, Cayenne, Mada- 
gascar, and China, is not derived from trees of the genus Dalhcrgia, 
hut from closely ndated 'pecies. 


Dalbergia lattfolia llha'c). .V tree frcjin Southern India, which may 
reach great climen>ions. rhc' \\ood 15 extremely haid and close- 
grained. The sn]i-u<u)d i- yellow and ^mall in size; the hcait-nood is 
dark purple with lilack longitudinal rays. It is a good wood for 
joinery, and is known in Kngland as ViKUii'and and in India as Bonihay 
hlack ~<co()d. It usc'd for making furniture, cart wheels, and agricul- 
tural implements. 


Dalbergia laccifera (Tree). This •■pecics of l)< 7 lhcrgia is from 
20 to 25 meures high, and has a diameter of 40 to bo cm. The wood 15 
browni'h-)4iCv, and is jiaiticulaiTy good for veneering. 

Dalbergia cengesta (Climbin.g Siirub).- An Indian plant nith a 
soft, white, ])orous wnnd. 


Dalbergia ferruginea (TreoK- This species .nnrf Dnlherfia hetero- 
/•hylh ,MT very useful woods, end arc fairlv larsjdy employed m India, 


Dalbergia cultrata (Thee), 
blacj^uvith dark purph' streak 
broWn. -This wood is u>ed in 
diaft-^, Ikr. It is aUo used fiu' 


A tree of medium height, T'hc wood is 
:s and very h.ivd; the s.ap-tvood i> ])ale 
India for making ploughs bows, lance- 
ca rving. 


Dalbergia bolnensis (Tree), In Madag.t-car the Sabahives rail thm 
u-ec mmupih,. Tbe tnn,1< may bo from .o to metres '"U' /'-ri ^ 
diameter may lie sometimes as much as yo to 40 cm, ic woot , 
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one of the Madaj^asenn palisanders. Bark vcllotvish, the flowers white', 
with a strong and penetrating odour, The trees grow to a certain 
extent everywhere except in wet soils. 

Dalbergia Baroni and D. irichocarfa also occur in Madagascar, and 
might be exploited. 

Dalbergia ovata ('rree), -The wood of this tree is grey or yellowish- 
brown in colour, close grained and fairly hard; it is used in India. 

Dalbergia rimosa (Tree).- .1 small Indian tree with soft, white 
wood and a small amount of black heart-wood. 

Dalbergia Sissoo (Tree).- This tree is a native of the mountninous 
parts of India; the timber is excellent, of fine, close grain. The sap- 
wood is ^■ory tliin, and the heart-wood brouu. It is e.xtremcly durable 
never cr«tcksj and is used in making boats, carts, ploughshares, &c. 
Tills is one of the be^t Indian woods. 

Dalbergia volubilis (Slirub).- large Indian climliiug ])lant with 
hard pale-brown wood. 

Dalbergia cochinchinensis (Tree) Thi> >p( a ies is a tree some 
30 metres high and from Go to go cm. in diameter. The heart-wood is 
red (the colour growing darker with <igel, finely grained, rorn[)aet, hard, 
and exceed> tlie sap-wood in ^iz('. 

Acrordjn.g to L.nie'Min. it is um- ut tlie Iji'aulif iil wotul-i kooiui, 

and suitable for all kinds of building work, joinery, and cabinet- 
making, When diieldt'd from stre-s of weatlier it may live from fiftv 
TO sixt\' \eai'-. It Is used as the liasc for the Tonkin mosaics. This 
tree is now rare in Cochin China. 

Dalbergia hircina (I'ree). — A tr<‘e of medium height with no dura- 
men, the wood being fairly hard. 

Dalbergia Perrieri (Tree).- This tree and the variety Dalbergia 
boinensis occur in the region of Boina, in Madagasrar. It measures 
10 to JO metres in height, and tlie diameter rjonielinieo retichcs 60 cm.; 
the bark is gre>'i5h, fljis species tlirives best in dr\- forests, in siliceous 
-oils. 

Dalbergia purpurea (Tree). A large trem with eoiiifUK't white wood 
turning pale yellow on exposure to the air. 

Dalbergia nigra (Tree).- \ his \'ariety luudure^ an excelbrnt build- 
ing wood wliirh is also u-ed for caliinel-inaking. Its rontmon name 
in Brazil i:> black ]acdrauda. ddu' Brazilian palis.inder wood also 
comC' frcim rme of tliese varieties, 

Dalbergia paniculata (Trmu. A large tree with a white wood turn- 
ing to pale vellow. It is of -mall vorth. 

Dalbergia Kurzil ( Treed, —The wood of this tret' is bard and 
yeliowi -li-white in colour. The iit'art-wond is black and resembles 
ebony. 

Dalbergia stipulata (.Sliruhl, -A large climbiag or erect shrub. 
The wood is greyisli-brQ’wn, with a hart] t^tirple-brown duramen. 
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• Dalbergja Oliveri (Tree).— A largo tree yielding very handsome 
wood. It is hard, close-grained, with white sap-wood and.a dark red- 
dish-brown heart. It is used to a considerable o.xtcnt in India. 

Dalbergia spinosa (ShrLib).— According to Kurz, this wood is 
smooth, silver-white in colour, .and ( lose-grained. Occasionally the 
colour brownish-white. 

Dalhousiea bracteata (Shrub). — A climbing shrub occurring in 
India, with a soft ycllowish-whltc wood. 

Derris robusta (Tree). -According to Roxburgh, this is ,an exceed- 
ingly (luick-growing tree. The hard brown wood is used in India. 

Desmodium. — The gentls Dcsmndium includes shrubs the wood of 
which is used in India. The chief is D. tilixfolunn; the wood of this 
varietv is r'cllowish-brown \\ith a dark centre; it make? a good fuel. 
The v.irietie,- D. nmbrlhituui , 1). crffhalotcs, D. fulchellum, D, con- 
fcrtuDi vield hard woods varying in colour from white to yellowish- 
white and dark grey. 

Diplotropis guianensis (Tree). --In this tree the sap-wood is as hard 
as the duramen; they lioth show very strong interlacing fibres. The 
wood i> Used for making wheel hubs, pump casings, recoil checks for 
gun>, and railway sleepers. 

The den-it>' o'C)()i ; breaking strain, kilor^. 

Erythrina Corallodendron (Shrubi. -This siiedcs is chiefly used to 
mark du' iKuindarie^ of c<^tates. It is a spinv dirub with a soft, spongy 
wood bearing K'ri'ible spines and forming iin]KMtetrable hedges. It is 
a native of ihe West Indies, and in the Indies the wood, which is 

white, is vi-ed in cabinet-making and termed in French hois ddivimnr- 
lelic. 

Erythrina indica (Tree). — The carob-tree of India. It is cultivated 
both in dial enuntrv and in Burma At certain periods of the year 
ii loses .dl im leaves and only retains the scarlet flowers. This tree 
is 10 metres in heiglit and i metre in circumference; the wood is white 
and soft and is used by the mouchh to make statuettes and toys; it is 
aK(^ UM'd for making boxes, light objects, &r. 

Erythrina suberosa (Tr<'el.--.\ medium-sized tree with soft, light 
and fairly durable wood. It is used for various purposes, such as 
making sieve frames, flooring, t'l'C. 

Ethyrina arborescens (Trcel.- Thi- Indian wood is more compact 
than that of siih.roso. and it is imed for the same imrposcs. 

Erythrina stricta (Trccl.--A tree which is nearly always found m 
the vu initv of waterrnurses in Corbin China; the wood is used for the 
..ame objects as that of die preceding species, but is not regarded as 
being of the same value. 

Ferreirea spectabilis (Tree). — .A resinous building uood imed in 
Brazil. 
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Herrtiinlera elaphroxylon (Tree) -- The wood of this tree is porous, 
and much^4igliter than cork. Fishermen use it for making floats for 
their nets. 

Indigofera (Shrub). — Use is made of the wood of a few of the indigo 
plants in India. The wood of the shrub is generally hard and white 
m colour with a bhick heart- wood. The species arc Indii^ofcra heter. 
iintha^ I . hchcpetaUi ; I .'pidchclla. I. sti!chyodt\<: yields a hard wood 
of marbled yellowish-brown colour, 

Lespedeza eriocarpa (Shmo). — An erect shrub with a hard wood in 
which the sa[)-\vuod is yellow and the heart- wood red. 

Lonchocarpus oxycarpus (Tree). — .A species which is vcr\ comiiion 
in Alartinique. It > iclds a good wood for building, carriage work and 
marquetry. There is also an undetermined species of Lonchocarpus 
which is calio<l savo^un ttc hlanchc. 

Lonchocarpus sericeus ('rrec). -In Senegal this tree i.s regarded as 
one of the valuable specie^, 'riie wood is iinely grained, bard 

and compact, and lakes a fine iiolish. It resembles satin-wood and 
is used for turned work and cabinet-making. According to Lanessan, 
it i> found throughout Ca/arnanre and Gaboon. 

Machacrium Allemani (Tree).- -This tree x'ields one of the varieties 
of Brazilian palisander wood. The wood is iiale red with a few darker 
veins; it is romiiart, hard, and las'Cirilileb ro^e-wood, 

Machaerium Schomburgkii (Tree).— Thi^ variety Is known in Guiana 
as Boh (ic Uilrcs iiitirhih 'i'he wood i- hard, heavy, and particularly 
suitable for rahjnct-rnakiiig. It aFo goe^ by tlie name of d'i.ger-wood. 

In Br.izil -cveral -pecies of M aclurrinm \'ield wood- suitable for 
cabinet-making, building purposes. &c. ; M. U'ucoptcniui (sjiiny jaca- 
randa) ; M. finnuni (pnr[dc jacaranda); M. auriculatum {pan de moco) ; 

Tiolaceum (viidet jacaranda). 

Myroxylon peruiferum (Trc(').— The wood of this tree is used for 
building ])urp(;.-es in Brazil, and is also utilized in many other way-. 
Its popular name is the Olco vouye. 

MMIetia (Tri'el. d'lien- arr' -orne siter iet f,|' MiUciui in India wliicli 
jiroduce wood- ii-ed for (ajmmercia I ])ur])o.'('- in that country. MUlct'ui 
puichra i- a tree with a hard, light-brown rlo-(‘-grained wood. 'I’he 
wood of anotlnu’ -piu ie-, .!/. pcuduln. i- liard, nicely figured, and 
purplish-black in colour. 

The nmaindfT are climbing plants: c.g., .)/. racemosu, a lighi- 
brovn Wfirxl with a red rentiag and 1/. auriculata, yielding, a white 
wood. 

Mundulea suberosa fTrc('). .\ ^mall tree with a hard, close-grained 
wood. Colour yellow, the heart-wood darker. Used in India and h-'t' 
a considerable resemblance to satin-wood. 

Myroxylon peruiferum (Tree). -Tlie wood i- used in Brazil fur 
building and (gluT purjtoses. 
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Nissolia arborea (Tree).— A thorny tree known in Guadeloupe as 
Savonette rouge. Yields ;i building wood with a density of “0*8oo. 

Ougeinia dalbergiotdes (Tree). — .A tree of medium siiic with a hard, 
close-grained wood; the sap-wood is thin and grey in colour; the 
heart-wood has a watered pattern, and is light lirown or sometimes 
red-brown in colour. It is used in ],ndia for cabinet-making and 
various other purposes. 


peraltea erythringefolia (Tree).- - The Brazilian l\usc tiugclhn. The 
wood is excellent for building purposes and is also used in cabiiu't- 
making, &c. 

Pongamia glabra ('rrce).— This is the species known as Indian 
beech. It is very common in the South of India. It is of pleasing 
aspect and well adapted for forming avellue^. Wlicn in flower ii 
presents a particularly agreeable appearance, It is now common 
in a numiier of tropical countries. The seeds contain 27 per cent, of 
oil with a poisonous smell and a bitter flavour. In the presence of 
sulphuric acid its colour changes to vermilion. 1 he poor classes use 
this oil for lighting purposes. 

The wood is fairly hard, white, beautifully grained and suitable for 
cabinet-making, &c. It is also a good fuel. 

Pongamia uHginosa (Tree). — Like tlmt of the preceding species, the 
wood of Pongamia idiginosa i- good for joinery and cabinet-making. 


Pterocarpus angolensis ('I'rce), — d'lus species produces the wood 
known as Bar-wood and the red s.uidal-wood of Africa. It is common 
in Africa and the (jaboon Coa^t. 

The colour of the inner wood is blood-red, that of the outer some- 
wliat blacki»h ; its structure: is course and fibrous. It contains a red 
colouring matter, santalme, and a tvhite crystalline compound, sanM. 
The wood is very hard, takes a polish and is used in veneering, cabiiicl- 
making and turning. Tarticnlarly fine pieces of large furniture arc 
also made from it. Gaboon is capable of supplying large quantities. 
It is a wood which fetches high prices in the Kuropean markets. 

Pterocarpus erinaceus (Tree). — This tree may reach ic to 15 metres 
'in height. The wood is red in colour veined with white, finc-gtainc 
ven- hard, compact and suitable for shipbuilding, e.arpeniry and 
cabinct-makin.g. This FUroentu, is a native of bencgal, ^ 

of the specie.s yielding the red sandal-wood, which is caponed g.. 
in large ((iiantilics from the French Congo. 

Pterocarpus Adansonii (Trce).-The wood has the same qualities as 
the foregoing, and is known as Siiiig-veiic. ■ It is a iiatnc 0 eneg 

Pterocarpus indicus (Tree).— This tree n '* 

colonies, and is a native of India. The wood is one of Uie 

red aftei a certain amount of exposure to the atmosphere, one of the 

5^andal-vvoud^. 
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It has a coarse fibrous structure, and the fibres are arranged in 
concentric layers running in opposite directions, in such a way that 
when split along its diameter it separates into two pieces one toothed 
into the other, and when planed the surface is alternately smooth and 
rough. This wood is very hard, heavy and strong, and is used for 
building work and coachdjuilding. 

Its density is 0 ’q 63; its breaking strain 15 kilos. 

Pterocarpus Marsuplum (Tree).- -Very^ common in the forests about 
the base of the Nilgherry group in India. It reproduces very easily 
from seeds. The wood is reddish, very tine grained, hard and com- 
pact; it is strongj heavy and resinous and can be given a fine polish 
when being worked. It can be used for turned ivork, cabinet-making, 
joinery, railway sleepers, &c. This tree is a native of Hast India 
(Coromandel). 

Pterocarpus suberosus Tree). —Also known ^<6 M oyitouchh} snberosa. 
the common name being Sots chatoiisieux ; it is a tree from 14 to 
16 metres high. 

Guibourt says the wood i:- porous and light; the sap-wood is white, 
the heart-wood is of irregular shape and when cut transversely shows 
figuring roughly resemlding a geographical map. .Such a section 
.-hows all kinds of colours from bright red to violet and from auburn 
to dark chestnut. Althougli not held in miioli esteem it none the less 
yields pieces in which the irregular blend of red and dark chestnut 
gives a particularly fine efTcct. 

It- density is 0*875 breaking strain 255 kilos. Hiis tree is 

common on the marsliy banks of the rivers of Guiana where it is 
indigenous. 

Pterocarpus santalinus (Tree).- The real sandal-wood is not 
derived from thi'; species. The wood of thi- tree, which Inhabits the 
Coromandel Coast (India) i- known as Hois de coliatonr. It is of a 
dark red colour, very hard, and capable of taking a fine polish. In 
India It is used for making beam- for building puri)ose<. It is also 
used for carving, making picture tranics, boxes, and other similar 
objects. 

Pterocarpus macrocarpus (Tree).- .An Indian tree giving a fine, 
hard, close-grained timber. The colour is dark brick-red. 

Pterocarpus dalbergioides (Tree). — .A very large tree with a fairly 
hard wood. The sap-wood is thin and grey in colour, while the heart 
is a brilliant red striped with brown and black. It is a building wood, 
used for a number of other purposes. The commercial name is 
Padmih. 

Pericopsis Mooniana (Tree). - A large Indian tree with a pfth’ 
orange-brown coloured wood. It is very hard and largely used for 
joinery, &c. 

Priotropis cytlsoides (Shrub).— An Indian shrub of erect growth. 
The wood is white. 



building, cabinet-making, etc. 


355 


Robinia pseudo-acaoia (Trce).-The wood of this tree is used in 
India, It is hard; the sap-wood is white and the heart-wood yellowish 
or reddish-brown. 

Sabinea rublglnosa (Tree}.— The wood is very durable underground 
and is good for joinery and carpentry. The tree is commonly known 
in Gaudcloupe as the caconier. Density 0’735. 

Sebania aegyptiaca (Shrub). --The wood of this species and of 
Seabmiia ^raudi flora is soft and perishable. It is used in making toys, 
charcoal for gunpowder, &c. 

Sophora glauca (Shrub).- -The wood of this species is white. That 
of Sofhora 7 nollis is hard, with grey sap-wood and brown heart-wood. 
They are both used in India. 

Sophora japonica (Shrub). — The wood is compact, hard and 
uniform, and is used in cabinet-making, 

Sophora tetraptera (Tree).— A large tree inhabiting Chili and New 
Zealand, the wood of which is extremely hard. It is chiefly used for 
making cog-wheels, waggon axles, &c. 

Spatolobus Roxburghii (Shrub),— A climbing shrub sometimes as, 
much as r metre in circumference The w'ood is dark brown, very 
soft and iihroiis. 

Swartzia Langsdorffii (Tree).— The jacaranda banana of Brazil. 
Suitable for building, cabinet-making, &c. 

Swartzia tomentosa (Tree). — In Cayenne this wood is known as 
Pai!:aic bhiuc (white paddle), and is used for making oars. 

Tounatea panacoco (Tree). — The wood of this tree is known as 
Panacoco wood or partridge-wood , It is one of the biggest and taTest 
trees in Guiana. The trunk is supported by seven or eight wings 
united in the centre along the whole of their height, which is from 
.1 metres 30 cm. to 2 metres Oo cm. These wings, which are known as 
ar cabas, are from 12 cm. to 16 cm. thick and arc gradually prolonged 
as they aiipioach the soil, forming cavities from 2 metres 20 cm. to 
2 metres Oo cm. wide by the same depth. The wings are used to make 
p<uldlcs, (Lancssan). 

The trunk-wood is reddish, very hard and very compact; the sap- 
wood is white. .A polished section shows a white stippling, which is 
nut so close a> in the hnco, and a number of concentric white lines. 
I’lie wood is called partridi^c-wood because when sawn along its length 
it shows white hatchings on a reddi'^h ground roughly resembling the 
"ing of a partridge. 

Density 1*208; lireaking strain 402 kilos. ^ ^ ^ 

This wood is fairly common in Guiana, and is used in high-class 
cabinet-making. It iJ also used for the grooved discs of pulleys. 
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Tipuana (Tree). A ^^eniis closely rclntcd to Dather^ia. In tropical 
America the wood is utilized in various forms. It is hard, coloured, 
and imperish.able, 

Tephrosia (Shrub). — According to Gamble, the wood of some of 
these shrubs is used for various purposes, c,g.^ the species Candida 
and '/ntrpiirea. 

Zoliernia mocitahiba (Tree).- In Brazil this variety yields a timber 
kno^vn as mocitahiha which might lie used for cabinet-making. 

CAESALPINIE/E. 

Afzelia africana (Tree). — The wood of this tree is difficult to work. 
It is hard, close-grained, and of a light violet colour, or rose mahogany 
with darker streak?. It is suitable for cabinet-making, turning and 
visible joinery work. The branches give good curves for ship-building. 
This tree is common on the banks of the Cazamance in Senegal and 
the Ivory Coast. Its density is o’go6 (Courtel). 

Afzelia bijuga (Tree). — Common in Aladagascar. 'rhe wood i.' very 
difficult to work: only the heart-wood is employed. Tins is hard, closc- 
grained, and reddish-brown in colour, and is used tu make oil ])tcsscs. 
pestles, &c. It is exported from Madagascar, where it is known as 
false guaiacum. It is al>o used for constructional purposes. 

Afzelia bracteata (Trcct. Occurs on the West Coast of .Xfrir.'t, 
The wood has similar qualities to that of . 1 . africana. 

Afzelia madagascariensis (Tree), d'his tree grows in Xossi-Be and 
is known to the Creoles as gnaiacnni and to the Madaga-ran? as fany 
guaiacion. The wood is used for rarimntr}’. 

Afzelia palembanica (Tree). A native of the Malay Archipelago, 
known as mirabo':v wood of which is used for building, cabinet- 
making, &c. 

Aloexylun Agallochum (’rree),— Broduces the famou.s aloes-wnod. 
renowned for it^ fragrant perfume and its medicinal jiroperties. 

Apuleia praecox (Tree). .A Brazilian building wood, called grapea- 

punka. 

Apuleia ferrea (Tree).— In Brazil this wood, known as pan frrrc. 
is in great demand for building purposes. 

Bauhinia acuminata (Tree). A tree found in Sierra Leone, Gaboon 
and Senegal. It may be from 40 to 60 ft. high, 'I'lu; limiter, whicli 
is of fairly large size, is good for joinery and carpentry. In India 
it is used for making chests, It yields a kind of ebony. 

Bauhinia Adansoniana (’rree).- The wood is used for cabiuei 
making, joinery, and coach-building. It is hard and durable. 
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Bauhinia parviflora (Tree). — The \vood is fine and closely grained, 
and, though somewhat hard and heavy, is easy to work. 

Bauhinia purpurea (Tree).— A large tree 6 to 7 metres high. The 
wood is fine and closely grained, rosy-white in colour, turning brown 
on exposure to the atmosphere. It is hard, durable, and is used for 
carpentry and joinery when large enough; otherwise it is used for 
agricultural implements. A native of the East Indies. 

Bauhinia reticulata (Shrub).— This plant is frequently met with in 
Senegal. The wood, though of rather small dimensions, may be used 
for cabinet-making, joinery, and carriage building. It is hard, 
durable, and easy to work. A native of Senegal. 

Bauhinia rufescens (Shrub). The wood is used for joinery. 


Bauhinia variegata (Tree).— The greyish-brown wood is used simi- 
hirly to that of the preceding species. 

Berlinia acuminata (Tree}.--A tree reaching a height of 15 to 
20 metres, iisuallv very slender. I'iclds a white building timber, used 
by the nat’ives for making canoes, drums, &c., joinery, cabinet-making, 
carving, turning (Autran). 

Berlinia sp. (Tree).- -A large straight tree, common in Senegal and 
the Soudan, which grows to a small extent in all soils. The height 
luav be as much as 15 metres, with a diameter of qo cm. Its wood 
1. casv to work, but is subject to attacks by grubs and ants; it is 
uand for cabinet-making, carpentry, carnage, buildmg, sliip-buddmg 
Tplanks and frame nmber>l. WVight of i cubic metre is 72O kilos 
(Constancla). 

Bowdichia virgilioides (Tree).-- A Brazilian building wood of 
excellent quality known as sucupiru panhi. 

Bowdichia major (Tree).- .V 
making ])r('ss-axlr>, mill-wheeE, 
able and ccintinuous strain. 

firewood. 

Cassia fastiglata (Trccl.- -This sperios of Cassia Kivcs a durable 
wood with a fine, close grain. 

. /r., 11 rives T. verv hard wood of pale-brown 

cassia margina a f \ in India in the naanu- 

colour. It 15 solid and duraPic, 
fneture of wheel-axles, tool-handles, <Sc- 

cassia siamea (Tree), -A tree 
where the wood is u^cd to make tool-handles, 


\'cry hard wood, used in Brazil for 
and other articles subject to consider- 
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It is a hard timber, the sap-wood is white, and the heart-wood dark 
brown. 

Cassia nodosa (Tree). — The wood of this tree is fairly hard. The 
sap-wood is light-brown in colour, and the heart-wood red. It is 
common in India. 

Cassia timorensis (Tree). — A small tree with a dark-brown, almost 
black, wood, which is used in India for various purposes. 

Cassia marcanahyba (Tree). — Yields in Brazil the building wood 
known as canella marcanahyba. 

Cassia sieberiana (Tree). Grows in all soils from the Soudan to 
Senegal. The tree reaches a height of about 5 metres; it is somewhat 
crooked, fairly hard to work, and is free from the attacks of grubs 
and ants. The wood is good for cabinet-making, joinery, carpentry, 
turning, coach-building, tool-handles, pestles, mortars, &c. The 
weight of I cubic metre is 504 kilos (Constancia). 

Caesalpinia crista (Tree). — This wood, known as Brazil~ii<ood . is 
of small dimensions and is good for marquetry. 

Cssalpinia echinata ('rrec). -A building wood, the Bri-sU. 

Cssalpinia ferrea (Tree).- -A Brazilian building wood known as 
juca or fan ferro commun. 

Caesalpinia ferruginea (Tree).- A fine-grained wood of high density. 
It is easy to work and may be used for cabinet-making. 

Csesalpinia Sappan (Climbing Shrub). — The wood of this shrub is 
chiefly utilized for dyeing purposes, but is also used for making boltT>. 
The sap-wood is white and the heart-wood orange-yellow; it takes a 
fine polish, 

Ceratonia Slliqua (Tree). - The wood of the caroh tree lieeomvs very 
hard with age. The fine dark-red veining makes it suitable for cabinet- 
making and marquetry. 

Cercis Sillquastrum (Tree).— This species is known as the Judas 
tree, 'rhe wood may be u^ed for cabinet-making; it is nicely veined 
with brown and yellow, and the fineness of the grain allows of a good 
polish. 

Copaifera bracteata (Tree).--A common tree with several popular 
names, such as Violet-ii'ood, Amaranth^ Shneridi.^, &c. It is of high 
growth. The wood is compact, heavy, very fine in texture, and a 
section cut transversely to the axi^ shows a very fine close stippling 
arranged in wavy lines. 

The wood when newly cut is dark-grey in rob)iir, rapidly turning 
to a uniform violet when exposed to the air. When the wood is 
polished the colour becomes reddish-brown. This w'ood is often con- 
fused with Violct-'uuwd, which is rarer and more costly, and which is 
further distinguished by its distinct veining (Lanessan). 
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Copalfera guianensis {Tree}.— A Brazilian building wood, which is 
commonly known as co-pahiha. 

copalfera publflora (Tree).- This variety is also said to give a kind 
of amaranth-wood. This wood, similar to that of C. bracteata^ is 
solid, durable and clastic to a degree, and is consequently used for all 
sorts of building purposes, cabinet-making, and the manufacture of 
platforms for gun pieces. 

Copalfera officinalis ('rree).^ — A rare native of New Zealand. The 
wood is used for marquetry. 

Crudia zeylanica (Tree).-- A tree 20 metres high by 40 to 60 cm, in 
diameter. The wood is while and the heart-wood brown. Unless used 
when very dry it is not very durable. It is useful for planks and 
timbers. 


Cynometra polyandra (Tree). - A large evergreen tree with pale- 
red wood of close grain. Used for buildings. 

Cynometra ramiflora (Tree).- -A tree 10 to 12 metres high, the wooil 
of which is red, hard, and close grained. It is used in house-building 
and for making carts and wagon-shafts. It is a good firewood. 


Detarium guineensc (Tree),— A wood from Tropical Africa, called 
Ddttock. used for building and cabinet-making. 


Detarium microcarpum (’rice).— Very common m Senegal and the 
Soudan. This tree grow,- to ^omc 7 metres Ingh. and does bc>t in dry 
soil^. The trunk is straiglit, with a bard, tiiK^-grained wood; it is easy 
xo work, and is used in cabinet-making, joinery, carpentry, ship- 
building, and for making pile-. Weight of 1 cubic metre is 688 kilos 
(Constancia). 

Detarium senegalense (Treei. This tree, which is very common in 
Senegambia, yields a ivood suitable fur joinery, veneciing, caipentr>, 
and even for ship-building. 

Dialium coromandelinum (Tree). A large tree with a haul giey 
wood, which is used in India. 


Dialium indum (TicO. ’rhis i» one of tl\(: be^t timber trees m 
Cod, in Cbtna; it i, r.,re in the plain .and fairly eommo.i m the 
mountains. The tree is thornless, and from ,5 to 20 metres hiRh by 
no t.> 80 cm, til diameter. The rvood is red or btmvn .and of shony 
apiicar.ince, finely .and tdosely Kiaincd, heavy, and very durable. 


Dialium nitldum (Tree).— Lanessan describe, this species as 
follows t The trunk ,s rivisted and rvarped. The wood ts hard docs 
not decav in salt water, and is therefore suitable tor .„p-butld,ng. 
It is eiiually suitable for fine cabinet work and turned work The tree 
is thornless', and from ; U> (, metres in hei,sht by ;o cm. ,11 diameter. 


Dialium ovoldeum ('rrce). — large free 
grained wood, dark reddisli-purple in coloui. 
as a first-class: wood for joinery. 


with a very hard close- 
in India it is regarded 



36 o 


LEGUMINOS^ YIELDING WOOD FOR 


Dicorynia paraensis (Tree). A Urge tree which is very common on 
the plateaux and slopes in the interior of Guiana. The common name 
is A)igelica-‘ii'ood. The wood is reddish in colour, fairly durable, 
homogeneous and pliant ; the colour of the heart-wood is more distinct 
and darkens with age. It yields timbers 15 to 20 metres long by 30 to 
50 cm. scantling. It is in large demand for ship-building, as it is 
impervious to damp and is not attacked by insects. It is also used 
for making handrails, railway sleepers, &c. Three varieties are 
known: black, red, and white. Density, 0746; breaking strain, 
215 kilos (Lancssan). 

Dideiotia Duparquetiana (Tree).- A tree 10 to 12 metres high. It 
yields an excellent rose-colonred wood, vliich is easy to work 
(.Vutran). 

Dimorphandra excelsa (Tree).— The height of this tree may be as 
much as 40 metres, The wood is known as )uora- 7 i.H?od. It is hard, 
with interlacing fibres, and is suitable both for building purposes and 
marquetrv. In great demand. 

Eperua falcata (Tree). 1 'his tree is very common in Guiana in the 
forests and on the banks of streams and rivers. The trunk is straight 
up to a height of 18 to 20 metres, when it divides into two or three 
large branches, which again subdivide, It may be up to 60 cm. in 
diameter, and it.s reddisli ^vood in great demand for building pur- 
po>es. work under water or underground, cspeeially where the soil 
is damp. In such cases its life i' con.'iderably longer than that of 
mail)' other limbei>. It is also used for matrli-boardings, which last 
for fifteen to twenty years. 

Den-iry o’ogo; bre, 'iking strain 224 l';ilo> (Lanessan). This tree is 
commonly known a- the Oily a- it exudes ;i large amount of 

oil. one tree giving a^ much as 3 kilos. 

Eperua grandiflora (Tree).- liard wood uhuI by tlie Iiidi<ins for 
making musical instruments. 

Erythrophleum ivorense (Tree). A tnu' from 30 1035 metres high, 
the diameter of tlie trunk lining bo to Sf) cm. 'I’he ^vood is lirown-red 
in colour and is u-ed for coach-building and visililc joinery. Density, 
0‘poi (Courtet). 

Erythrophleum guineense (Tree),- .V .Scnc‘gale-c tree, the wood of 
which is in great demand on account of its durability and freedom 
from decay. It is so hard as not to lie charred in the fires which 
rapidly destroy the huts of the blacks. It is used in making chests 
and all kinds of domestic utensils. It is not attacked by ants 
(Lanessan), 

/Vutran state:^ that it is very common in Gaboon. The reddish- 
coloured wood is used for joinery, cabinet-making, marquetry, and 
turned work. The tree is 20 to 25 metres high. 

CiBditschia sinensis (Tree). — The common name is I' vvicr. The 
wood of this tree, which is planted in licdges, is coarse-grained and 
perishable. It is used fur making mortars, troughs, &c., and is also 
turned into charcoal. 
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HardwiOkia binata (Tree). — The wood is reddish-brown or nearly 
black in colour, very hard, and is greatly valued on account of its 
durability, even when buried in the ground. 

HardWiCkla pinna ta (Tree).— A very large tree with a hard wood 
and a large amount of sap-wood. The heart-wood is of a dark-red 
colour. It is used in India for building purposes. 

Haem atoxy Ion campechianum (Tree).— This species is known by 
the familiar name of Cani'pcacJiy-'iuood. The wood is hard, heavy, 
and compact, with a white, sap-wood. The heart-wood is reddish- 
brown. The inner wood is very pale, but when polished and exposed 
to the air it acquires a bright-red tone. When exposed to damp in 
the rough state the colour turns black. It i,s largely used for cabinet- 
making. 

Density, roo 3 ; elasticity, 1-3: breaking strain, r; (Lancssan). 

Hymensea Courbaril (Tree). — The trunk of this tree may attain a 
height of 24 metres and a diameter of 2 to 3 metres. The species is 
very common in Guiana, where it is known as (.ourhnril.^ 1 he name 
given to it in Brazil, where it makes an excellent building wood, 
is Jataha. 

This wood is easy to work and decs not warp, As il grows older 
It :ic({Uirfs a mahoKany lone ami is covered with speckles, wliicli have 
(he appcai-ance of hciiiK engraved, rills tree is rapable of t lelding 
fine curves for shipdruilding •. it re used for mani.faeturiiiB furniture 
and all kinds of durable uleireilre Tlie Indians use the bark for 
making canoes. 

'I'hc densitv ou)04; In-eaking -tram, .PTb kAos. 

•I'he CdurOanl-woitd of commerce, wliieh is used to make valuable 
nieces of funiitore, is derived from Astniiiiiim fiaxniifaltiim, belong- 
ing ,o the familv of the .Imrenn/mcve, This wood re red m colour, 
verv hard and heavy, aud a longitudinal section shows hllle furrows 
directed alternately in two diderent directions, rather resembling 
Stroke- of an engraving needle. 

Humboldtin (Tree). -The two -pccies 
//. dra,rrn,s yield a fairly hard, brown wood, winch is used m Ind 

for various purpo.^cs. 

Helanoxylon Brauna (Tree), -'khis sin'cies yield, a buildmg wood 
known in Brazil as Brauna. 

Moldenhavera floribunda (Tree-. An excellent Brazilian building 
wood. Common name Guaradu. 

Pahudia oochinchinensis "i "uMmavv 'redTod w’r'a 

and 80 cm. in diaructer. \ . elds a a .1 especially for 

a;; capable of providing 

curves. . , 

f \ tree ^0 to 40 iiictrcs high and 
.n“Z:rTbl^:™d is similar to .hat of the foregoing. 
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M. de Lanesf?an also adds that these two species are fairly rare except 
in Cambodia. 

Parkinsonia africana (Tree). — The wood is used at the Cape for 
building purposes. 

Peltophorum ferrugineum (Tree).- This species is fairly common 
in Indo-China and India, but trees of large diameter are rare. They 
may be from 20 to 30 metres in height and have a diameter of 60 to 
90 cm. The reddish-brown wood is good for coach-building, cabinet- 
making, and all building purposes. The sap-wood is not used. 

PeltOgyne discolor (Tree). — The wood is used for building, and is 
known in Brazil ns Guarabu. 

Poinclana regia (Tree). — A large species with scarlet flowers. The 
wood dry and brittle. It is a native of ^Madagascar. Density, o'sCG; 
breaking strain, 15 kilos. 

Poinciana elata {'I'rcc). — The wood of this tree is yellowish-white 
in colour with an irregular red heart-wood. The tree is a native of 
India. 

Saraca cambodiensis (Tree). — 'IVee 8 to 12 metres in height. 
Yields a reddish wood used for small jol^s. Wry common in 
Cambodia. 

Schizolobium excelsum (Tree), — Brazilian wood used for builduig 
and various other purposes. It is known as hacuruhtt. 

Sindora siamensis (Tree). — A very large tree attaining a height 
of 25 to 30 metres and a diameter of 1 metre. The wood is brown or 
reddish-brown, compact, easy to work, and docs not stilit when used 
dry. It is used for building and coach-building. 

Storcklella Pancheri (Trcc).'-\Vc merely note t\n> tree, as the 
pinkish-white wood is diflicult to work and is very subject to ravage^ 
by insects. 

Tamarindus indica (Tree).- A fine tree, which thrives in all 
tropical countries. It may be from 12 to 15 metre.s in height and have 
a diameter of i or even metres. The wood is hard, dense, solid, 
close-grained, and \'ellowish-white in colour. It is good for coach- 
building and constructing curves for small craft, 'rhe trunk is used 
to mak(‘ the Indian oil-])resscs. It is a good Avood for c;ibinet-niaking, 
but is hard to work. Density, o’04; breaking strain, 34 kilos. 

Vouacapoua americana (Tree).— In Guiana this tree is called 
Wacapoii (»r Auf^elim a ^rapfes. It measures about 20 metres m 
heiglu, by O5 to ytj cm. in diameter. Lanessan says that it is some- 
what uncommon in the forests of the interior and that it possesses a 
very thin whitish sap-wwd ; the heart-wood, on the contrary, is very 
hard, imperishable, and invulnerable to insect attacks. The colour is 
dark-brown sprinkled with whitish blotches, the shape of which varies 
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according to the nature of the section. It makes an excellent wood 
for ship-building, carpentry, roof-boarding, cabinet-making, and rail- 
road sleepers. It is very solid and durable and is very easy to work. 

The species V oitacafoua americana, of Brazil, is an excellent build- 
ing wood. Its common name is acafii, and it may be called Brazilian 
teak. Density, o*<^; breaking strain, 304 kilos. 


MltAOSEA. 


Acacia acuminata (Tree).— This tree, which is found in AVcslern 
Australia, is from 12 to 15 metres high. The wood is used for cabinet- 
making and coach-building. .Suitable fur charcoal. 


Acacia arabica (Tree).- -A tree of medium size. The wood is hard, 
the sap-wood is whitish, and the heart-wood ]nnkish-white, changing 
to reddish-brown on exposure to the atmosphere. It is used for makmg 
agricultural instruments, plough-shares and handles, and also for 
spokes, axles, cart-w'hcch, &c. 

This is not' a very straight tree ; the height may be from 8 to 10 
metres; in dry, barren regions the wood becomes valuable. 

Acacia Angico (Tree). A Brazilian building-wood known as an^ico. 


Acacia aneura (Tree). — This species occurs in .Vustralia. It rarely 
exceeds 7 to 8 metres in height, hut the exceptionally hard wood makes 
excellent tool-handle.-^. It i- the wood used by the aborigines for 
making their weapons - -spears, boomerangs, iS:c. 


Acacia Adansonii (Tree). The common name for this trec^in 
Senegal is Gonakii'. It may reach a height of 10 to 12 metres, i he 
wood has a verv fine grain and is very hard and durable. 

Krom Lanc^^an we learn that it is perfectly suited to sliip-buildmg, 
for elbowini^s, deck timbers, eking-]nrccs, and curves. It is dimcu t 
U) work when drv. It is al-^o used for piles and is extremely durable 
.n thi> capacity, the water only hardening it and not causing decay. 
This acacia is very common on both banks of the Senegal. 

Acacia altissima (Treel— A good wood fur cabmet-makmg. 
Senegal. 

Acacia albicans (Treck- -A large tree, the wood of which is u^ed 
for rabinct-niakinK, as it is hard and the grain is fine and close. 


Acacia albida (Tree). -This tree groivs to a height of o metres and 
has a slightlv reuBded summit, rhe bark is fairly thick and the tvood 
IS hard and fairly easy to work. Grubs and ants are ^ - 

it. The wood is good for joinery, cabinct-niaking, carpentry . coach 

Imildmg, &c. Weight of i cubic metre is 355 kilos (Constanci. ). 

This acacia is of erect groivtli imtf thrives in all soils, ft is ve ) 
common in Senegal and the Soudan. 


Acacia astringens (Tree).' -'I'hc liciglu of 
nuirh as q metre? and the diameter ()o cm. 
soils. 


ibis species may be a? 
It grow? in all kinds of 
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It is an erect tree with an irregular summit, and the wood is very 
hard and close-grained. It is difficult to work when dry and is not 
attacked by pests. 

The wood is suitable for cabinet-making, joinery, carpentry, coach- 
building, ship-building, turned work, wooden tools, pestles, mortars, 
boot-lasts, charcoal and piles for wharves. It hardens in water. 
Weight of I cubic mctr(‘ is Q30 kilos (Constancia). 

Acacia capensis (Tree). — This acacia occurs in many parts of 
Africa and yields a wuod which is good for joinery work. 

Acacia Catechu (Tree). — A thorny tree of medium size. The wuod 
is verv hard, the sap-wood is yellowish-white in colour, and the heart- 
wood light or dark-red. It i» easy to work, takes a nice jiolish, and 
is not attacked by white ants. It is also used in India for making 
railway sleepers. 

Acacia decurrens (Tree). — A South Australian tree, the wood of 
which is u.-ed for building and cabinet-making; sap-wood and heart- 
wood reddish-brown. 

Acacia dealbata (Tree). — This is an .Australian acacia, which has 
spread to a certain extent to every portion of the globe. If less than 
15 years old it is only suitable for firewood or for making charcoal. 
■After that time it yields light ]ilank>, which arc palc-rcd in colour and 
very durable. 

Acacia eburnea (Shrub). — A solid and durable wood of darkish 
colour, which take.s a fine polish. It is used in India for fuel. 

Acacia Farnesiana (Tree).— This tree does not grow to any gre.u 
size; the sap-wood is white, and the heart-wood irregularly red. The 
wood is used to make wheels, ‘Spring.-;, handle-, spokes, axles, &c. 

Acacia ferruginea (Tree). —A large tree with a hard wood, the s.ip- 
wood being yellowish and the heart-wood olive-brown. Used for 
building, &c., in India. 

Acacia gracilis (Tree). — This species is recorded as being vciy 
common in Senegal, with a wood suitable for cabinet-making. 

Acacia heterophylla (Tree). — .A native of the Sandwich Isles. It is 
known in Reunion as T amurwicy tics hauts^ and in Guadeloupe as 
Wood tamarind or MoioUain tamarind. When sufficiently large it 
yields a speckled yellow wood which is used for building small water- 
craft and also for coaeh-building. It may be sawn into planks. 
Density, 0*405 ; breaking strain, 5O2 kilos. 

Acacia Jurema (Tree), -.A Brazilian building wood, called jurenuu 

Acacia laurifolia (Tree),- -.A tree 8 to 10 metres high by 40 
50 cm. in diameter. The wotjd is brown and scarcely usable on 
account of its lack of durability. It is said to give off a disagreeable 
-mell when it is burnt. 
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Acacia latronum (Shrub). — A thorny Indian shrub with a very hard 
wood. The sap-wood is li...'ht-bro\vn in colour, and the heart-wood 
small and red. It is only used for fuel. 

Acacia Icnticularis (Ttcc).--.\ thorny Indian tree the wood of which 
resembles that of Aertcia fcrruginca and serves the same purposes. 

Acacia leucocephala (Shrub), -d'his siirub is only of small dimen- 
sions, the common name being Macata bourse. It is used for mar- 
quetry. A native of South America. 

Acacia leucophloea (Tree).- -This tree is used in India for the wood 
portions of the native straw huts. It is a native of South America. 
The wood is hard, and the heart-wood is reddish-brown in colour. It 
i< easy to work and takes a nice polish. 

Acacia lophanta (Shrub). Lanessan states that the wood is finely 
grained and of considerable density. It is case to work^ and may be 
used for cabinet-making. 

Acacia lutea (Trec).--d'his tree is very common in dry soils in 
Senegal. The wood is hard, close-grained, and good for coach- 
l)uilding and cabinet-making. 

Acacia maleolGns (Tree),- -.A Brazilian building timlier, commonh 
known as vhihatico. 

Acacia mexicana (Tree). The wood is used for building purposes. 


Acacia melanoxylon (Tree).- A South Australian tree, the \^ood of 
wliirh 1^ u^cd for building und c.ubinct-making. The heart-wood is 
dark iKown in cidmir with a watered pattern, light in weight, and not 
very durable. 

Acacia microphylla (Treeb .\ccording to T..ine-saii thi» species is 
verv coMimon m Senegal; the wood is bright yellow in colour with 
black veinings, and is very good for cabinet-making. 

Acacia modesta (TTcci, .V moderate-sized tree '“'1’'’'”' 

WOIKI. the hoar, -wood being dark-brown in co our with strip s. 

It IS .tout and durable, aiul is imcd in India for making cait-whceh. 

&T. 

Acacia myriadenia |Treel. -The speeies mynadenia ,s a ^ 

8 me, res htgli by go to 50 enn m diameter, at .. may h™" ^ 

of -0 metros The sap-wood is white, thick, and very bad the heart 

wood is vellowlsh, solid, but pliable; .hei fibres 

• ..nH lOiuv-itc Tic heart-wood stands water rairn 

l)orcs arc vi>ibk' ana 

well ; it is suitable for cuach-iHiilding. 

Acacia nilotica (Tree). .\ tree which is vci\ 
of Senegal. The wood ts hard and >-7 toiggh, an is rarely attacked 
hv insects. It is used to make piles and fences foi hut, . 

Acacia rubra (Tree). .\ hm'd '™od. 
which is ver>' suitable for cnbincl-niaking. 
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Acacia scleroxyfon (Tree). -A thornless tree, measuring- 12 to 15 
metres in height hy 50 cm. in diameter. According to notes by 
Lanessan the hardness of its wood is responsible for its being called 
Tendre ^ caillon^ a name which it shares with several other species. 
The sap-wood is yellow; the heart-wood is hard, reddish, and imperish- 
able, and is used to make poles, stakes, piles, &c. It is very common 
in the West Indies, where there is another acacia, of undetermined 
species, the wood of which is so hard that it has been nicknamed Casse- 
Jiaches (Brcak-hatchctl. Acacia scleroxylon has a density of 1*235; 
breaking strain, 2‘658. 

Acacia sp. There are several undetermined si^ecics of acacia in 
Senegal, called Sourour^ MouUuit, &c., which yield good wood for 
joinery. The wood of some is hard, finely and closely grained, and 
resembles box-wood. 

Acacia spirorbis (Tree). — The common name of this speries in New 
Caledonia is False GnaiacumF The wood is hard enough to serve 
as a substitute for that of the Giiaiaciun^ and is used for pulleys, 
wooden rollers, .^screws. &c. The sap-wood is yellow in colour, and in 
old trees is thin; the heart-wood is dark ])rown, very dense, and very 
close-grained. Density, i'074; elasticity, i2’5i; cohesion, i4*75. 

Acacia speciosa (Tree).— In India this species is commonly known 
as Blackwotxl. as i(> tlm1)er has many characters in common with 
that of Lebbel'. The wood is used for making oil-prcsscs. 

The heart-wood is brown or reddish-black in colour and fibrous in 
texture. 

Acacia Sieberiana (Treel.- -.\n erect tree common in Senegal and 
the Soudan, The wood i- finely grained and somewhat hard. It is 
easv to work, but is attacked I^y grubs anrl ant<. It is suitable for 
light furnituie, ])acking-rascs, pc'stles, mortars, Srr, According to 
Con-t.ancia the weight of i cubic metre is 760 kilos. 

Acacia Suma (Tree!.- A small tree with a dark bro-vvn wood, very 
It arc! and heavy. 

Acacia sundra (Treel.- - The Indians con-idcr the wood of this tree 
as being the most durable of all. and use it for the supports of their 
dwellings. It is reddish-brown in colour and very Inard. 

Acacia tenulfolia (Shrubl. Known in Guadeloupe as Bois 
d' amourette. Suitable for cabinet-making and joinery. 

Acacia Verek (Tree).- This small tree is of erect growth, attains 
a height fd 4 metrt''. and i- fomul in all dry soil-, TIk' wood is gt)od 
for pestle-; a cubic metre weighs ^50 kiln- (('onstanria), 

Acrocarpus fraxinifolius (Tree). One of the largo'st Indian trees, 
sometimes reaching a Inught of 40 mrtr(‘S, The timbiT is hard, the 
sap-wood is white in "oloiir, and tin' heart-wood (Dale red. It is a good 
wood for joinery and building purpos('s. 
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Adenanthera falcata (Tree). - In the Moluccas the wood of this 
species is used to make shields. 

Adenanthera pavonina (Tree).--.\ native Indian tree which has 
spread to nearly all tropical countries. The wood is hard, with grey 
sap-wood and red heart-wood, varnishes well, and is good for building 
and cabinet-making; the brown bands on a lighter background make 
a pretty design. 


Albizzia amara (Tree).- -A tree of medium height. The wood is 
verv hard, the sap-wood is white, the heart-wood purple-brown with 
a distinctly watered pattern and alternating light and dark bands. It 
is close-grained and very durable. It is used in India for house and 

coach-building. 

Albizzia bigemina (Tree).- -A fine Indian forest-trcc, the wood of 
wlurh is valued for its dark-brown tint and its durability. This species 
and A. s/thcoriacea arc botli of large size and have similar qualities. 

Albizzia dulcis (Tree).- I'he wood is used in India for manu- 
fartiiring light objects. 

Albizzia fastigiata (Tree). -A tree 20 to 25 metres in height wiUi 
a trunk 30 to 50 cm. in diameter, d'he wood is yellowish-white in 
colour and is used for ordinary joinery work. The density is 0625. 
Occurs on the Ivory Coast (Couitet). 


Albizzia latisiliqua (Tree). — .V large tropical American tree, the 
wood of which is veined to an exceptional extent. It is splendid for 
cabinct-niaking, and is said to be finer than mahogany. 

Albizzia Lebbek (Tree). --The common name for this species is 
Black.vond. It is a sl,cl.,n- pla.t used ,n edee and cacan planta- 
tions and mav reach very bip dimensions, 12 to metrcb high . 

, metre m diameter, ddie wood, which is used for cabinet-making, 
mtnerv, coach-bu.ld.ng, &c., is hard, full, solid, and wel vemed 
The colour is white; that of the heart-wood o black. Density, o 802, 
>tr('ngth, 28 kilos (Lancssan). 

Albizzia lucid a ('Freel. A large tree with an extreme 1> hard wood^ 
.He sap-wood is white, the heart-wood 
light or dark concciitiic band^. It u u.ecl . 
carts, &c. 

Albizzia mollis (Treck- niodium-sizcd tree 
the, sap-wood is broatl, the colour of the He--;™,, is i k b ow and 

old trees almost black. It is Used tor cabinet-making m India. 

Albizzia oaoratlssima (Time,.- -The 
m.iking oil-presscs, axles, ,|„ker 

Itnpo" ''';‘1;'oujfdtl;'.bjo 'provided it is protec.ed from damp. 
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Aibizzia procera (Tree).— A large tree of rapid growth. The wood 
is hard, with a broad, yellowish-white sap-wood. The heart-wood is 
brown and bright in appea ranee with alternating light and darker 
layers. This latter is durable and is used for making rice-pestles, 
wheels, bridges, posts, and agricultural implements. In Indki it is 
used for making packing chests for tea, and it also yields’ good 
charcoal. . - 

Aibizzia rhombifolia (Tree).- A tree 25 to 30 nuurcs high with a 
trunk 60 cm. to 1 metre in diameter and no branches up to a height 
of 20 metres. The wood is reddish-yellow in rolour with a density 
varying from 0*713 to 0*787, It is us(“d in the conr^tniction of rolling- 
stock where a large amount of strain may 'be expected. 

Aibizzia stipulata (Tree). — The wood of this tree is used for making 
packing cases and other similar objects. It is soft and perishable. i 

Aibizzia sp. (Tree). — An Indian f)f vinrlctermincd 'Species, 

the wood of which is used for timber work. 

Aibizzia Thompsonii (Tree).— A tree of average size. The wood, 
which is used m India, is hard, has a ycllon i'^h sap-wood and a dark 
brown heart- wood. 

Aibizzia tomentosa (Tree). — -The wood of this >pccies is hard, finely 
and closely grained, and good for turned work. 

Calliandra Hildebrantii (Tree).— This trc(' i'^ found in \ossi-Hd 
Tim wood is of small size, but close-grained. 

Dicrostachys cinerea (Tree].--.\ small tree with an extremely tough 
heart-wood, the colour of which is red with black stripes. It is used 
in India for firewood. Owing to its toughness and solidity it is also 
used for making walking sticks. 

Enterolobium lutescens (Tree). A Brazilian building wood, known 
as Cabiihi viuhatico. 

Inga Burgoni (T reef, —The wood of thi:j tree is used in Guiana, and 
is known as PalH.nvicr de Moniagne (Mountain mangrove). It has no 
durability and is of ‘'mall value. In Martinicpie it is used for chair- 
making and interior building-work. 

Inga ferruginea (Tree). — In Martinique' this si)ecies is known as 
l^ois doiix gris. It is very common and the, woixl is goiod for marciuetry. 

Inga martinicensis (ITee), .\ thornless tree suitable for building 
work. The wood is white and rather soft. IDensity, o'/Op; breaking 
strain, 1*078. It is very common in Martinique at an altitude ul 
300 metre-. 

Inga salutaris (Tree). .\ rather rare wood biiitablc for marquetry. 

Inga Saman (Tree), - -The wood uf this siierics, which is rare in 
India, is used for making chairs and other furniture. 
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Mimosa rubicaulis (Shrub), — A large thorny shrub with a hard 
wood, the sap-wood is yellowish in colour, the heart-wood red. The 
charcoal is used in the manufacture of gunpowder. 

Parkia biglandulosa (Tree).— The wood of this fine species is 
extremely pretty. It is finely grained and takes a beautiful polish. 
M. Achart thinks that it might be used to great advantage in cabinet- 
making and turned work. 

Parkia biglobosa ('rrce). good quality wood suitable for joinery. 

parkia Roxburghii (Tree).- -Yields u grey wood used in India. 


Parkia streptocarpa (Tree). —Tree 25 metres high and 60 cm. in 
diatneter. A white wood with a brown heart-wood; used for all kinds 
of building work. 

Pentaclethra filamentosa (Tree).- Tlie wijod is very good for 
building and ralhnet-inaking. 


Pentaclethra macrophylla ( Ibee).- This tree is very common m 
(ialLH.i, .UKI (iftc.i L-carlie. a height <if ;<> to metio. The wood is 
red.li-h verv liar.i, and nood for cairinct-iiiakino, buildiiiK. tiivninf;, 
,„arh-bmld.nn. pav.nn, &< , M. Aotr.nr states that th,s .,.cc,es never 
oia.w,. ill t.iiTM-, tlio tnao are iadalcd and Drefer dry so.lo 


tri’i' 12 to 15 metres higli. hho 
i> white and tough. It is used in 
Deiisiiv o’<)33. 


piptadenia africana ( I reei, 
wutid. whic h is ur-cal ni the Cbm 
joiiieiv. ( .(binet-mekiiig. tuiiiing 

Piptadenia oudhensis crreel. A tree of average size, ihc wood 
i. ivddidi nr vidlnwisli in rnlnur, <do-e-graine(l, lough, and very 
anvalile. There 1^ im hearl-wo..d. It useful in India, 


I'na 


V:t 


verv 


olid timber n-ed for ship- 


Piptadenia rigida 

buildiigg. 

Pithecolobiuiti. Tlu-re are a nuiidjer nf species ‘’*b 
•n... waiiKl Id- .,me IS Whue, of nihers red. In some the ' 



"-.I -i - '' 

Sd,...nhnxn r,v,eaM-ca//, ""‘''jf 

'"'‘r™ i" y::;;":; " .ery.«. 

T'hovo with softer wood aie , /- . 

hosidii. 

Pithecolobium bigeminum (Trcei.--.\ e'sc 
In India it ,s made into ,>lanks, &c., hut tt m d.mcult to wo.L 

Pithecolobium dulce (Tnmi. .\ U'- -hich 
mg to Its onvirunnient. flu won 
heart-wood, it makes a good fuel. 
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Pithecolobium Kummiferum (Tree).— A Brazilian building wood 
known as Red An^ico; it is also used for cabinet-making, 

Prosopis glandulosa (Tree).- This wood is almost equal to 
mahogany in toughness and bcautyj and is therefore excellent for 
cabinet-making. 

Prosopis spicigora (Tree).- A tree of average size, yielding a very 
hard wood with broad whitish sap-wood and purple-brown heart-wood. 
.An excellent fuel. Used in India. 

Stryphnodendron Barbatimam (Tree).— This species is known in 
Brazil as barhatimao ^ and the wood is used for building, cabinet- 
making, &c. 

Xylia dolabriformis ('Free). — A very lofty tree, which may be from 
23 to 30 metres in heiglit by 80 cm. to i metre in diameter. The wood 
is red, Tcddi'h-brown, or dark-brown in colour, finely and closely 
grained, very tough, heavy, fibrous, and very’ durable. The sap-wood 
is very small and is not used. This is one of the best species of 
timber knoivn, and it is excellent for c.ibinet-making, joinery, and 
building ronstriirtion. 

The natives of Cochin China use It for planks, post‘d for bridge?, 
props for houses fl.anessan), Gamble says tliat it has the drawback 
of being heavy and difficult to cut. 
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CHAPTER XIV. 

MEDICINAL LEGUMINOS/E. 

Many of our colonial plants have acknowledj^eil iliera- 
peuiic properties, anti are used with success in tlie treatment 
of numerous complaints. 

k is interesting to know the rfAe played by the I.egu- 
minosm in tins particularly useful class of plants, and we 
have llierefure gi\ (m an account of the views of doctors and 
writers of reputation, such tis Daruly, Boc{}tiillon-Linu)usin, 
(,'orre, Lanessan, ^S:c. 

We will restrict ourselves to a mention of their possible 
appliealions and of the active ])rinciples wliiidi thev have been 
found U) contain. 


PAPILIONACEA, 

Abrus precatorius tClirubinc" Slirub).- This plant has a wide dis- 
tribution in the 'J'ropics. 't he root- are sweet and cooling, and are 
used in the same way a- Kuropean iiquorirc; it is an expectorant. 

According to hocctuillon-I.iruou-iii the seed contains a diastase, 
J ( (/uiritin or .1/ob/, yellow i-h-biuovn in colour, .ind soluble in water. 
Th(' chief loe of the .wed i- after maceration, fiu' treating granular 
<‘nnjunctivitis. 

Agati grandiflora drree).--The bark Inas febrifugal and the leaves 
<liureiic propenie-. It is an external remedy ftm bruises (Daruty). 
d'lie juice of the flo\\'erv is a ]}opulai' remedy for coryza, the leaves are 
bitter, a-tringent, and laxative; the rout, when converted into a paste 
mixed with water, is us<*d for rheumatism; the juice of the root mixed 
with lioncy forms an ex}mctorant. 

Anagyris foatida (Plant). —This plant contains an alkaloid, 
The alkaloid is extracted from the seeds 
and prepared ‘in’ die*’ form of anagyrin chlorhydrate._ It is a poison, 
producing vomiting and a slackening of the respiration. 

An infusion of the li’.ivos art- as a purgative; the pounded leaves 
<ti'e used externally for treating tumours, The leaves are emettc and 
'■nimenagogue ; an infusion of the stem and root used as a purgative 
and as an anthelminthic (Ihuquillon), 

Aspalathus arborea (Tree). --The leaves are' demulcent (Lanessan). 
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Baptisia tinctoria (Iferb). --'I'hc phmt contain? tlu'cc principles: 
haptisiii, n bitter ^diicoside; hdpiiu. a pur;j:ativo glucoside; haptUoxhi, 
an extremely poisonous alkaloid. In larj^e doses it is emelc-cathartic ; 
in moderate doses it is laxative ( B(>cc[iiillon). 'rhis is the leguminous 
plant known in Mexico and the I’nited States as Wild l}idi\^o. 

Butea frondosa ('rrec). In India the seeds arc used as a |)urgative 
(Lanessanl. They yield an oil used in frictions for the treatment of 
rheumatism. The cvushed leaves are em])loyed for le{)rosy and 
diseases of the skin. The juiro of the root is used internally for 
blennorrhagia and externally for ulcers (Bocquillon). 

Cajanus indicus (Shrub), Hechic, strongly diureti(', astringent, 
deterg(’nt. Clrai-el. hauiKUThage (narut\'). 

According to (.ibscrvatinns b>’ my colleague, M. l)e>roissi“aux, the 
fresh st‘(.'(ls have a markeil action on periodical incomincncy of urine 
in man. A\'hen fresh seeds are eaten daily the involuntary emission 
of urine during the night caaiscs, l)ut recommeiu C' when the seed- 
are no longer takem. The action of the active principles, which, 
api>avently, only in tlu' fi‘e>h ^eeds. -eeiu- to l)c' \ransUor\-. 

C'ertain ri'iiU'dics for incont incmey of urine eonmin a -ub-taiu e called 
( yiisiji: thi- i- the' alkaloid of a hygnminoii- ])lanr and acts favour- 
ably on the bladdc.'i. 

The dried hM^a--. when powdeii'd .md taken in do^c- of thrc'e 
spoonful' a (lav. ottcni aid in pa>sing 'iiiall siniu'' liimi the liladdei', 

Clcer arietinum iShiulii. d'hc le.i\-es and -tenis of thi- plant vield, 
when VJte'.'ed. an acid juice, Thi' latter i- u-ed for dy-pc'ii-ia and 
con-t i])at Ion i I .ane",in i. 

Clitoria terneata iLianc). Laxative and diuretic, al-o u>ed for 
fever and (linp-y (l),irntyi, rile root lias diurctii' .ind eineln ])in- 
peitic': it i.- al'o U'Cd in powde r form for croup, '['he v.irieiy -wiili 
white t1( uc]-' 1 ' th(‘ niO't 'ougln alter. 

The ioijI 1 m' purg.itive and diiiietie |ti opm lit the form of an 

ahohoin cxtr.i't it con-titmc' ,in exlremeh’ violcmt ]mrg<itive. In the 
form of <111 infti'ion it .nt' a' an emollient in irritation of tli(‘ liladder 
.'iiui urethiM d'hc 'ced' h.ive a ]purg.itive ,'u tioii ^\■hl('h is hotli promiu 
.'ind 'lire ( Hora|uillon). 

Crotalaria verrucosa iShnibl. Tin* inire nf the leave- diminished 
.dalivafion. -Scabies; impetigo (I)anit\'l. 

Crotalaria juncea (Shrub). In India the -eed- art' tided as a blood 
purifirant in rert.iin di-e.i-e'. 

Dalbergia arborea I'l'reet, 'I'lie fre-li mot- are used for rleansing 
uh er-. 

Derris elliptica (Shrub), In Hornen ami Java tiu' Mabiyans use the 
naot- for poi'oning li-li. 

'I'aken internally in small do'i'>, Drnis has eon-idcMnildt' narcotic 
prrjfjertit'', (Iresshoff ha- frnind in the roots, tannin, Denis red, and 
a glncoside, Derrin ( Boccpiil bai 1. 
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Desmodium gangeticum (Shrub).— In India the whole of the plant 
is used in the form of a decoction in cases of fever and catarrh 
(Achart). 

Desmodium caespitosum (Shrub).- Diuretic and cooling. Used for 
dysentery (Daruty). 

Desmodium triflorum (Shrub). --Depurativc, laxative, anti-herpctic. 
Pulmonary diseases (Daruty). 

Erythrina indica (Tree), i'he bark is anthelminthic and astringent; 
the flowers are bechic arid good for aifertions of the chest. The active 
principle is Erythriu (Daruty), In India the leaves and roots are used 
in treating fevers. 

Erythrina Corallodendron (Shnih). -According to the researchi's of 
Rochefontainc and Rey, the bark of the stem contains an alkaloid 
which acts upon the central nervou> sy.'tcm without alTecting the motor 
nerve- and nuis('ular contractilitv. Professor Rio do la Loza lias 
isolated an alkaloid, Erythrocoralloidhi. In Soutli .America the hark 
is in goner, il use a- a narcotic and sedative ( Ilocquillon). 

Erythrina fusca (Shrub). .\ decoction of tlu' bark i- u-ed in trt'aiing 
intermittent ivxvi^. 'fhe bruised leaves >erve for cleansing putrid 
ulcers. AVhen applied locally they are anti-odontalgic. Similar pro- 
perties are attributed tri A. cnrallodoidron (I.ancssan). 

Euchresta Horsfieldii (Shrubl, .Xccording to Boor-m.i the -('CfU con 
tain an alkaloid -imlhir to ( ystisiu. They are u-('d mixed witii homm 
juice for the bite- of poi-onou- animals. Dr. Hor-tield says tbi- drug 
is a very good emetic (nor(|uillon). 

Flemingia Crahamiana (Shuihi - In India ,in(l We-t Africa thir. 
plant u-ed. externally, for >kin disease-. It is tised intermally as 
a purgative and a^ a -])ecihc for colds. It contains a red colouring 
mattt'r wliich highly c-Tcemed ; this i- a n'sin rallt'd Flemiuyit/ 

I Bocquillon). 

Genista tinctoria iShnibi. Dyer s green- weed is used for cases of 
madnC'S. A der(H,:tioji tif tlm flowers of the liroom has been used with 
-ucce-- in a few Cil^('- of albuminuria. 

Ciycyrrhiza glabra ffierb),- Liquoricti root; i- used for sweetening 
medicinal infu-ion.s, 

Hedysarum semoides tllerb), Tire rorit i- tonic and stimulating. 

Indigofera Anil (Shruh), In Mexico this plant is used as a vulne- 
rary, -tomacliir, febrifuge, aiui-pasmodic. and also as a diuretic. The 
seeds and rcK;t.-^ when powdered form an in-ecticide (Bocfiiiillon). 

Indigofera trita (.Shrub),- Tlii- plant ('(uitain.- a soapy principle in 
considerable quantities (.Xrhart), 
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Indigofera aspalathoides (Shrub).— According to Ainslic, a decoc 
tion of the leaves is used as an emollient in leprous and cancerous 
diseases. The root, when chewed, is supposed to cure toothache 
(Achart). 

Indigofera oligophylla (Shrub). — A decoction of this plant is used 
as a gargle in cases of mercurial salivation. Marvellous properties are 
attributed to it by the Hindus, who regard it as an antidote for every 
poison (Lancssan). 

Indigofera polyphylla (Shrub).— The leaves, when pulverized, are 
used for Inflammation of the liver. They arc irritant and purgative; 
the root is said to have vermifugal properties (Lanessan). 

Indigofera tinctoria (Shrub). — Emeto-cathartiCj infantile convul- 
sions; active principle hidiy,o {Dariity). The pulverized seed is used, 
applied locally, for ophthalmia, furuncles, and dropsy (.Vchart). 

Indigofera argentea (Shrub). ---Rcsulvcnt, venereal diseases; asthma 
(Danity). 

Indigofera paucifolia (Shrub). -Uegarded by the Hindus as an anth 
dr)te for all poisons; used as a gargle for mercurial salivation. 

Lonchocarpus latifolius (Tree).— The leaves are irritant, purgative, 
and emetic. They are thrown into watcrcour-cs in orch-r to stupefy 
fish (Lanessan). 


Lonchocarpus sericeus (Tree). -The liark of this tree, which is very 
coniiu».i near the fca, in Gaboon, ir u>rd ar a l,^^■.^tivr in infantUc 
abdominal trouhU'=. [.nnehnearpns fonnasianiis has similar properties 
(Lanc:'>an). 

Melilotus officinalis (Herb). 'I'he flower.- of Mfhlofifs nt/icinafis 
ami of several rloselv related species contain a fragrant principle, 
cmm.in,,. Till- is aI-» present ill the Tonka bean, ahieh i- used for 
scenting -nuff. 

Mucuna pruriens (l.iciiu). -Aphrudisiaral. tome, duiretic; haemor- 
rhoids, hemiplegia (Dnruty). 

Hyroxylon toluiferum iTreeb -Thi- tree, which rvous in South 
.\iiie.-lca, furni-hes llie tnh, lial-am. As it occurs in commerce it is 
fairlv hrm. but it softens readily m the hand. It lias an odour r.ather 
similar to th.it of vanilla; the t.mtc is sweet and , 

Tolu balsam has a snoihinK effect on coughs; it is also vcri useful 
for piilmnu.arv catarrh, colds on the chest, laryngttts, and bronchitis. 
Owing to its refined and delicate odour tolu balsam is used in pe - 

" (e' It is soluble ill alcohob and forms .be base "f n Perfume 
ivhicli enables U to retain us aromatic properties more readily. 

Piscidia Erythrina (Treeb-Hart, in America, and 
formula is 
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Dr, Landowski has contirincd the sedative and soporific properties 
of this plant recorded by Professor Ott and Dr. ilarnilton. Dr. 
Dujardin-Heaumetz has obtained remarkable results in the treatment 
of neural ^ia of tlie lumbar and abdominal re^tions. Dr. l.e^^oy has 
had good rc>ul(s in treating hysteria (gastric form), chronic alcoholism, 
chronic bronchitis, gastralgia, neuralgia, 5;c. ( l^ocqnillon). 

Pongamia glabra (Tree). The oil from the seeds is anti-soporific. 
Scabies, herpes, ulcers, rheumatism iDaruty). 

Dymock says that this oil i)ossesses ,dl the advantages of itvdoforni 
and Goa powder without their drawbacks. 

Psoralea corylifolia (Herb),- -'rhe -ceds are aromatic and bitter and 
.ire regarded a,' having >tom.'ichir pro]terties. Th<‘ Hindus make good 
Use tif tliem in di-ea^e- of the >kin ( I.a lu's^an). d'he roots art' ('inetic 
and the loaves i)urgative ( Pcuajuillonl. 

Psoralea pentaphylla il’lanti. -Dr, l.ozano y C.a.-tro has di-cr>vered 
an alkaloid m the root- of thi< ])lant : /'softili?/. In Hc\it('> and tlu' 
W'er'i Indie- Psnidlea i- u-ed in treating intermittent fevi'rs, 

Pterocarpus paMidus (Tree). -TIk' ^vood of thH uw i- known In the 
Phili])pinc5 as " nt'phrt'tic wotxi," 'Tin' ?ianve- regard it as .an excellent 
rt‘med\' f< a- -torn' in thi' Ijladder, It is used aflt'i Ijeiiig macerated in 
Waiter, 

Pterocarpus indicus (dh-ee). .Vstr'iiga-nt, odontnlgic. 'rhe active 
principle i- kinotannic arid (Daruty). 

Rafnia amplexicaulis [Shrub), ,\ leguininou- {)latU iithabiting 
Southern .\frica which resembles som('\vhat tlu' IHiroix'an brooms. 
It contain- <a sweet jiiiia'. -imilar to that of liquorice. Both it and the 
specif'- /\. po'ioltaia are used in medicine. 

Robinia amara (Shrub).- Root extremely bitti'r. it is u-tul for 
treating di'bilitx’ of the stomacl-i. It is admini-teri'd < bic'lU’ in the 
form of pills after iir-t having been macerated in vinegar in order 
to remove the nau-eou- odour (Lane--anL 

SBSbania sgyptiaca (Slirubi, 'I'he leave.- art' applied in (loultice 
form t(^ tiinincle-: the seeds, wlien ]nil vt'rm.ed and mixt'd with flour, 
are u-ed for irritation (Lanes-an). 

Tephrosia purpurea (Plant). Root hittt'r, used as a decoction in 
dysentery. 

Tephrosia toxicaria (Plant),- dhe natix'e'' of Guian.a, tln' W e-t 
Indies and Taliiti formi'rh' u-ed th<‘ letnu’s for (loi-oning watercourses. 
The leaves are employed in rntdicine in a similar w.ay to digitalis; the 
roots, whicli are purgative, are used for hmmorrhoid.s. 

Trlgonella FcBnum-graecum (Herb).-- Cultivated in .\byssinia. The 
seeds are crushed and used for making soothing and resolvent poul- 
tices. Mixed with water they yield aii abundant mucilage. They 
are regarded as having tonic, emollient, and vermifugal properties. 
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CASALP1NIE>E. 

Andira inermis (Tree).- -The seeds contain a bitter principle which 
j^ivcs them very marked emetic and anthelminthic projierties. The 
bark is vermifugal, but large doses are dangerous; the flavour is 
bitter (Lancssan). Dr. Scha'er has found an alkaloid, Berberin; and 
a glucoside, Andirin ( Bocquillou). 

Afzelia bjjuga (7'rec). — The fruit is acid and laxative, and is in 
great demand among the natives (Lanessan). 

Bauhinia purpurea (Tree). The root is carminative, the flowers 
laxative. The bark, roots and flowers, when mixed with rice-water, 
arc used in poultice form a inaturant (Lanessan). 

Bauhinia reticulata (Tree). —The leaves are employed as an ex 
pectorant. The bark, which has a textile value, is astringent and 
is administered for diarrluea anti chronic dysentery. The leaves 
exude guru (LanessaEi). 

Bauhinia tomentosa (Shrub). -The dry leaves and buds are anti- 
dysentcric. A decoction of the root is employed for liver troubles 
and as an anthelminthic. 

Bauhinia variegata (Tree), 'rhe young rosy-white flowers are 
laxative and carminative (Lanessan). The leaves are used, after 
being dried, for pimples, and ]n the treatment of dysentery. A 
decoction of the bark of the root is recommended for diseases of 
the liver. 

Brownea COCCinea (Sliruli). -'riie leave.- are emullicnl. The flowi-rs, 
when used as an infusion, are iaxativt* and cooling (Lanessan). 

Bowdichia major (Tree) Largely used in Hra/il for rlKuimatisin. 

Bowdichia wirgilioides ( rre<“l. -This plant yields a b,irk (ailed 
Horce d'alcornoqin' ^ which i- in gr(‘at repute for medicinal pur]>nscs 
in South .America. 

Cassia fistula (Tree). -In the ])od of ( tusia fistuLi is found a pul]) 
coating all the partitions, the ta-te of which slightly resembles that 
of liquorice. Thi.- pulp is la.xative. The active principle is cathartic 
acid. 

Cassia occidentalis (Shrub).- The vanou^^ portions of this very 
widely distributed iilant ari^ imrgative; the roasted seeds are used 
for malaria. In Reunion it is employed for ‘'tomach troubles and 
asthma. The active iirinciple is a fatty oil (Daruty). The root is 
tonic and diuretic. The leaves are febrifuge and anti-periodic. In 
Reunion the poorer classes mix the seeds with coflee, 

Cassia mosohata (Shrub),- -The pod contains a pulp with purgative 
properties. 

Cassia Tora (Shrub), AiJeiient; anti-bysteritir, detergent, and 
anti-herpetic (Daruty). 
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Cassia AbSUS (Shrub). Seeds used for ophth-ilmia. 

Cassia alata (Shrul)).- -Depuratory, ])urgative, anti-hci])etlc. The 
r^eeds are vermifugal (l)aruty). 

The active ]trinriple is cJiryso phanic acid, 'rhe juice of the leaves 
mixed with leiTinii-julce is a very good remedy for disea^es of the 
skin. 'I'he Indians regard e\‘er>' ixirtion of tlie plant a^- being .in 
excellent antidote for .^uake-poi-on. 

Cassia brasiliana ( Shrul)). - Contains a bitter and unpleasant pul]) 
employed a- a laxati\‘e or purgative ( 1 .aru's^an). 

Cassia chamaecrista tMiubh hhe leavi^s are ])urgaiive. 

Cassia emarginata (Shrul)), 'riu' fruit is joagative. 

Cassia decipiens (Shrub).- The fruit i> purgative. 

Cassia elongata (Shrub), The baive- are purgative. Tlu' -enua 
\Mri<'t\' i^ kiKuvn as d'innevclly 'tuura. hingli-h dortor- n-gard ihi:^ 
-tuuia a-- biuiig of -ujTorior (juality. 

Cassia glauca (Shrub). ■ I'he -etuU are umuI for gout and diabrir;. 
I’lie ]<’a\’o. wluui poundtal itii ^ng.ir <ind milk, .ire ri’c.imnu'i'i icd 
for hlennorrhagia ( laiuci-sari). 

Cassia biflora (Shiub). .\uti->yphi!iiir. 

Cassia hirsuta (Slinibi. .\uii-> jiliilitir and febrifuge. 

Cassia Sophora (Shriil)i. Tlu^ leave-, b.irk and -eed- air used a" 
a cathartic and a- aii ant i-]U’r])et:c, 

Cassia obtusa iShrubi. .\ -jiet io:- of Muina, faiv]\- romnmn in the 
neighbniirliood of i’ondichorrv. li 1 - u-ed by the native- .t- ;i -ub- 
siitute for the ot'(i< iiial -enna (.A chart). 

Cassia acutifolia (Slirul)l. d'he leave- of this variety are known 
in pharmacy a- -enna. and tlu‘ I'ruii i- ternnul -enna-pod. Senna 1 - 
an extremelv' \aluabl(’ purgatu'e and i- u-ed e:th<u‘ alone, or with 
m.iuna or rhubarb, in eon iumtion with -uljihate of >oda. 

Cassia angustifolia iSlinibl. t Vnev/'u »h:--vata (Herb). 'I'lie'^e 

‘•])ecie- also ftirnish senna. 

Cassia auriculata (Shrub). In I'igyitl the ^eeds are a pojmlar 
remedy for eye troubli’> of an inflainmaiory nature' (lioM|ui1]onl. 

In (.'<'ylon the drie<l li'ave- arc used as a >ub-titute for t(M iMar- 
inillan). 

Cssalpinia Bonducella {Climbing Shrtib), dlu* >eeds loniain an 
active resin, I^oftduciu. They are bitter, fei>rifugm, astringent, and 
tonic, d'he leaves are emrnenagogir, d'hc root is used for caring 
snake bite-. Tlii,-. plant i- di-lribiited throiiglinut th(' tropical /one 
and is commonly known a- ( adn/iuc. 
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nli'o-ru'in roi)nhu oil, from \vhi('h it derives its odour, and 

('i)pa(t<iric acid. 

Cynometra ramiflora I'l'reid. This plant is very bitter; the fruit 
is not <*dil)le. In Indi.i an oi! is abstracted which is used for scabies 
and other diseases of tlu' >kin. 

The roots are purgative iLancssan). 
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Dialium nitidum (Tree). — The leaves, used as an infusion, are 
sudorific (T.ancssan}. 

Eperua falcata (Tree). — The bark is bitter and is used by the 
Indians as an emetic. The oil known as is e>:tracted from the 

trunk (Lane>'an). 

Erythophleum guineense (Tree). A larKc tree which may attain a 
height of 35 metres. The bark, wood, leaves and fruit all contain 
an cwtremely violent poison, which is said to contain eryi/iro^/z/ri?;. 
The natives use it in ascertaining the judgments of Providence in a 
form of trial l3>' ordeal. 

Dr. Dujardin Beaumerz believe- this alkaloid to have the same 
proiienies as digitalis, i.r.. a strengthening effect on the heart and aPo 
diuieiic properties. It strengthens and srKathes the action of the 
heart iPennetier and Bocquillon). Erythrophlcitm conmivga , common 
in Madagascar and the Seychelles, has similar properties. 

Cuillandina gemina (Shrub). 'I'lin leaves are emmenagugit' ; the 
root has an astringent ac tion in dysentery (I.aiicssan). 

Haematoxylon Gampechianum (Tree). -The wood is a>uingent and 
anti-epiic; the flowers are good for chest troubles. The active 
principle is hivuiatoxylin. Diarrhcna. bronchitis (Daruty). 

Hymenaea Courbaril ( TreeK -A decoction of the bark is u-ed in- 
ternally as a vermifuge iTane-san). .\ fluid extract formed from 
the hark is a good arterial -edative and is used as an a-tringent in 
( .i-c-r-dt tnematuri.i ( Bijcqaillon). 

Hymenaea stilbocarpa id'ree).- This tree is commonly known as 
jiilahy. It yiidd- pods containing a pulp which makes a syrup that 
i- \ery good for coughs. 

Jonesia Asoca (Tree). -Ant:-mcnorrhagic (Daruty). 

Pahudia cochinchinensis (Tree).- The seed coats arc used in i)l.!ce 
of ,iref a nut in the nla^tir;.it(Jr\■ c'ami)o>ed of lime and betel (Lanessan). 

Parkinsonia aculeata i Trc’ci.- -This plant is used as a febrifuge 
ami al'O a:* an a-cptic. 

Poinclana regia (Tree). Anti-rheumatic (Daruty). 

Poinclana pulcherrima (Trailing Shrub). The bark is eminena- 
gogic, energetic and abortive. The flowers are good for chest com- 
plaint' uikI are also febrifugal (Daruty). 

Thf‘ rfjot IS bitter ami pol^onou5 (.Xchart). 

Saraca indica (Treel. .According to l.)ymock, the bark is used a 
great deal in India for uterine troubles and especially for treating 
menorrhagia. 

Sebipira major (Plant). This jtlant is known in Brazil a'=^ 

.M. Petit has ab'trarted an alkaloid, sicoporin, which is numbing 
and mydriatic in action. 
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A decoction of the wood is employed in Brazil for syphilis. The 
root is used for diseases of the skin^ rheumatism, &c. 

The gum which flows from the tree is prescribed as an emollient • 
in cases of diarrhoea. The juice of the bark is used in the fresh state 
for stomach troubles. 

Tamarindus indica (Tree).— The fruit contains an acid pulp with 
.1 slightly laxative action. I'he pulp contains tartaric, citric, and 
acetic acids, sugar and pectines. 

Vataerea guasanensis (Tree).- -This plant, commonly known ns 
herpetic wood, yields seeds which, when grated and mixed with 
vinegar, are employed in Guiana for riiring herpes. 


MIMOSEA, 


Acacia Catechu (Tree). —This inhabitant of India and Africa is 
the source of the '■ rutcli " :'0 largely used as an astringent in medicine. 

Acacia Farnesiatia (Tree).— The leaves are used for diseases of 
the bladder. 

Acacia odoratiSSlma (Tree).— The bark is considered a good remedy 
for ulcer> (Danity). 


Acacia arabica (Tree). -Indian doctors regard this plant as a 
powerful tonic and prescribe a decoction for washing nasty wounds. 
'I'lie a^h of ihe leave-, mixed with coco-nut oil, is a remedy for 
‘-( abies (Achart), 


Acacia ruguta (Lianel. -The pods of this bane contain sapomn 
and giv(', when mixed with water, a soapy emulsion which the 
Hindu- and Mu-sulmaiis employ for washing their heads and for 
clearing their liaii t'f the oil ihev use (Achart). 

Acacia leucophloea (Tree). -The bark i- a.stringent and enters into 
(lie |)iV|)aration .if arrak patlk, a spirituous drink (AcharlV 

Adenanthera pavonina ( I rrcl. Astnipurat, dct. rKCiil, Tho^bark is 
u-,-d ill thu form of a Karol.' for lu'r]l.'tii' aiul tonsillar tpnnsy (DauU>|. 


Albizzia Ubbek ( I reel. 
(juinsy anil nl.-o for Ijniwes 


The leaves are used in poultice form for 
(Daruty). 


Albizzia amara (Tree).— The leaflet- are sold 
tlu,. Itamn of Arapou I Indies) and .are used bv the Indians ms, cad 
of soap, e^pecially for wa^liing the head (Achart). 

Albizzia Lophanta (I’ree). 'I'he root nf this small tiec is rich m 


!:apO}i}n. 

Albizzia anthelmintica (Flaul). Tin- bark 'G*'.' . ’^.^bTrinorc 
romm.in name f..r this i.lant, is r.insul.'red ibstracIcH .a 

aetiv.. r..medv f.ir tapeworm than A m.rre Th.ol h.is .ab. tracte 

Klucoside ivhbdi he calls moiissriiin [Bocqii'llm). 
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Calliandra Houstoni (Plant). The Mexican Pmnhoiano. The bark, 
which is a bitter tonic of the highest order, is used for fevers. 
According to an analysis by Dr. Bocquillon, it contains no alkaloid. 

Entada gigalobium (Lianel.--Iii Martinique the common names 
for this plant are ('liuihifig rootj St. Thomas's Heart, Liane h ba'uj. 

The seed has febrifugal and anthelminthic properties. M. A. 
Petit has found a glucoside, saponiji, resin, fixed oil and gallic acid. 

The seed is also in demitnd for snake bites (Botxpiillon). 

Entada scandens (hi.mel.- This ]dant is knotvn as l.tane sahii'. 
The seeds are used in India an emetic. .V iniKhlaginous substance 
is found in the unriite fruit which i- u^cd in India for preparing a 
hair-wash. 

Mimosa pudica (Shrubi.- -.Xccording to Darutxq this is a diuretic 
and a sedative and to be prescribed for graved and infantile con- 
vuir-ions. 

Prosopis alba (Tree). -This h used in South .\mL‘]ica for treating 
catarrhal trouble-. 'I'he bark is employed in tin- form of ;i decoction, 
tltc flavour of whidi is bitter and the srntdl similar to that of fenu- 
greek. 

Spirolobium australe (d'ree). The fruit of tlii- plant ha- an 
,i.-tringen( action, and i> emploi'cd, in the forni of an aqueous in- 
fu-ion, Inteinally and cNlennilly, for treating diarrluiM and blennor- 
rhagia. It al-n said to have abortive proiierties. It is known in 
the -Xrgentine a- /’ata de (uiilc (Hocquilloni. 

Stryphnodendron polyphyllum iTrec) Thi> plant is known in 

Brazil as ( asca dc Harhai'nnao. 

I)i>. lhns<-iito and Uoctinillon prc-crib(' a decoition of the bark, 
or el-e the jiowdt'red bark, in tlto form of a pouUiri', for stimulating 
indolent ulcer-. The powder taken in the foim of snulf is good for 
stoipiing bleeding from the nose (Bocquillon), 

Tetrapleura Thonningii (Trec).-~A decoction of tlu' bark is u>ed 
ai an I'metic; tln^ fruit i- Used for fumigating purpo^^es and as a 
febrifuge (laines-an). 
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CHAPTER XV. 

LECUMINOSA USED FOR TEXTILE PURPOSES. 

Only a few plants among the fvegumin(3Sti': are ut use for 
textile purposes. 

The chief sj^ecies is CrutaJaria jiinaui, but numerous oilier 
species furnish tibrcs which, though not of any great com- 
mercial value, still serve a number of usetul purposes in those 
localities where the)' occur. The greater number of thest^ 
plants are found in India, and the natives have turned them 
to c\'('ellent aci'ount. 

In Australia it is ('hiellv the acacias which have shown 
the most useful (jualities. These plants n('cur in many other 
parts of the Tropics, and might be turned to equally good 
account in spots where thev are suificiently numerous to 
allow of profitable exploitation. 

AVe will restrict ourselves to a Irrief note on (xu'h species, 
with the exception ot ( roiuhiriii ]uncc’(}, the fibre ot wliich 
cTccurs in cmnmerce under the name of vSun TTem]), and 
whii'h merits more attention. 


PAPILIONACE/E. 

>Eschynomene aspera ('Irrch. 'riu; wood i? used for making mats. 
In India the pith of .J^srhyuonienc iiidica is employed for manu- 
farturiiig hn<krts and various other .'similar article?. 

Butea frondosa (Tree). — Tire bark of the roots is used for textile 
purposes. 

Crotalaria juncea (Shrub).— Thi^ plant is subject to intensive culti- 
vation in dilTcrent parts of Southern .\sia, and especially in India, 
for the sake of the fibre extracted from its stem. The stems are 
retted by immersing for four or five days in water, the bark is 
then removed by beating, without breaking the fibres, the removal of 
the last portions being accomplished by beating against the water. 
After drying, the fibres arc separated. Those obtained in this way 

25 
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are very strong and are used in the manufacture of ropes and saili 
Their commercial value is fairly high. * 

Ihe stems arc harvested when in flower, being cut down to the 
soil surface. The method varies in different localities ; sometimes the 
pods are allowed to ripen and the plant is then pulled up. Mollison 
says that tlie plants yield good fibres when in flower, but better still 
when mature. 

Ihe sterns are allowed to remain on the fields till they wither 
in order to get rid of the leaves before retting,'' they are then done 
up in bundles of one hundred and stored till completely dry. “ Ret- 
ting" is carried out for five days in deep, stagnant water, and is 
accomplished quicker in this way than in running water. 

Mollison has e.\pcrimentally established the yield per hectare. The 
crop of dry stems weighs 14,880 lb. and these give 1,230 lb. of good 
fibre. Mukeiji gives an average yield to be 1,520 lb., with limits of 
470 to 2,840 lb. 

The fibre can be used for llie same purposes as that of Sisal. In 
India it is chiefly used, after tanning, for making fishing nets. 

During the last twenty-seven years the export from India has 
increased considerably. 

Crotalaria laburnifolia (Shrul}].— This species is verv widely dis- 
tributed in India and is used for the manufacture of paper, In 
(hieensland it grows by the water side. 

Cajanus ' flavus (Shrub),- .An annual plant \ any i.irgc'iv cultivated 
in Southern India. The stems are used for making mats and baskets. 

Desmodium tiliaefolium (Shrub). -The fibrous bark of this plant 
is used in India for manufacturing ropes and baskets. 

Derris uliginosa (Climbing Shrub).— The stems of this climbing 
shrub are u.-ed for making log-lines for vessels. It occurs in 
numerous localities in India, and also in Queensland and Northern 
Australia. 

Herminiera Elaphroxylon (Tree). — A small tree of aquatic habitat 
occurring ip tropical .Africa. It is used for making hats. 

Dioclea reflexa (Shrub). --An Indian plant of woody nature. 

Indigofera atropurpurea (Sliruh). — Kxtensively used for manufacture 
ing baskets and ropes of various kinds. 

Melilotus alba (Herb). — The fibres of the cortex may be used for 
manufacturing paper pulp. 

Mastersia assamica (Shrub). .An Indian plant of woody nature. 

Pachyrhizus montanus (Liane). In New Caledonia the fibres of 
this species are used for making fisliing nets of particularly good 
quality, 

Psoralea Archer! (Shrub). This leguminou.s plant occurs in North 
Queensland, where, according to Palmer, a is known as IVammo, 
the name given by the natives along the C.c o'urry river. They use 
it to manufacture ropes; for this purpose the plant := pc lied up. 
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soaked in water for a few hours, and then dried. The bark is removed 
aiKi the fibre used for making strong cords and ropes (Northern 
Australia). 

Several indigenous species are found in tropical Africa : Psnralea 
flicata^ P. ahiusifolia, P. andongensis. It is possible that these species 
have the same properties as that quoted. 

Psoralea patens (Shrub). — This species of Psoralca is found 
throughout Australia, but not in Tasmania. According to Bancroft 
and Bailey, this plant reache.s a height of 2 metres in Western 
Queensland and yields a strong, tough fibre. 

Sesbania aculeata (Shrub). — In the ‘“Treasury of Botany” wc find 
that this plant is cultivated in India for the sake of its fibre, which, 
though somewhat coarse, is very strong and very durable in water. 
It is used for manufacturing nets and ropes unaffected by water. 
This species is found in Australia, Tropical .Africa, and the AVest 
Indies. 

Sesbania cannabina (Shrub).— Cultivated in Asia for the sake of 
Its fibre. 

Sesbania aegyptiaca (Shrub). 'I'lu' bark is for making coarse 
rope. 

Spatolobus Roxburghii (Shrub).- -A coarse fibre is extracted from 
this plant in India. 


CASALPINIEA. 

Bauhinia tomentosa (Shrub),— Tlii,- plant, which is a native of 
Tropical .Africa, has been introduced into India, where the bark is 
used for manufacturing ropes. 

Bauhinia reticulata (Shrub), Thr bark produr<'s very stout fibre. 
A native of Tropical .Africa. 

Bauhinia macrostachya (Shrub).- -'riu; Itark of this species and that 
of Bauhinia Valilii is used for making gun fuses. 

Bauhinia racentosa (Shrub). -.A climbing slimb, tlie fibres of which 
are used to make ropes: these latter, how(.‘ver, ha\“C little duralhlity 
in water. 

Bauhinia scandens (Shrub). --In India tliis plant furnislies a textile 
substance, known as .]/alos or Ai>iaj which is used for manufacturing 
cords, nets, &c. 

Bauhinia Vahlli (Siirub),— The fibre obtained from the bark is used 
to manufacture extremely tough rope. It is one of the most useful 
varieties in India. 

Bauhinia variegata (Tree). — The bark produces a fibre of good 
quality. 
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Hardwickia binata (Tree).- -In India the stringy bark cf this tree 
is used for making rope. 

Parkinsonia aculeata (Plant). -The fibres are used for manufactur- 
ing paper. 


MIMOSE^E, 

Acacia arabica (Tree). — The young stems arc used for manufactur- 
ing baskets and fishing nets. Coarse rope is also made from the fibres 
of the bark. 

Acacia aulacocarpa (Shrub), Acacia complanata (Shrub) —Both 
these plants yield fibre. 

Acacia eburnea (Shrub). — The hark contains a very tough fibre, 
which is used for making large fishing nets and coarse rope. 

Acacia leucophloea (Tree). -The bark yields a very strong fibre 
used for fishing nets. 

Acacia linifolia (Shrub).- -This plant yields fibre. 

Acacia melanoxylon (Shrub).- -This variety is very common in 
Australia and the shavings of this and other species are used for 
making hats. 

Numerous other acacias might be used for manufacturing paper 
more or less coarse in quality. 
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CHAPTER XVT. 

VARIOUS LEGUMINOSA. 

THHRt: is d{\'ursity of character among the members 

of the family ot the Eeguminoste and species ocamr which 
yield the most varied products. There are, for instance, some 
very inter<*sting melliferous plants; trees the leaves of which 
serve both as food for man and fodder for beast; seeds vield- 
ing perfume; scented resins and numerous other products 
apart from those mentioned in the foregoing chapters, and 
the peas which have already been discussed at some length. 

In view of the very ('onsideraljle interest attaching to tliese 
plants, a list is given of (lie various species. Possiblv a few 
may have escaped our notice. 

PAPILIONACE^E. 

Apios tuberosa [Liiinc).--A twining plant which yields an edible 
tubercle of -low growth. 

Castanospermum australe (Tree). A large tree, a native of 
Australia, which has spread to the Trnj^ics. It bears pods which 
average 365 grm. in weight and which contain two to four .seeds. 

These .-ceds arc edible when roasted and have a fairly pleasant 
flavour. 

.According to our e.xperiments the pod- weigh from 250 to 450 grm, 
and give a proportion of 


Seetl.s 


32 '4 per cent. 

Thick coat. s ... 


I2'6 ,, 

I tusks 


55-0 

lOO'O 

le composition of the 

seeds is as follows - 



111 it/i pan- 

--r hiKxjpa 

Water 

ilry mattf 

nfsceci 

— 

87'io 

Ash ... 

3 '.S 7 

0*46 

Cellulose 

5-64 

0-73 

Fat ... 

176 

0'25 

.Sugars 

... 29-84 

,3-85 

Xon-nitrogenous matter 

• 4 V.I 2 

5 -.S 8 

2-05 

Nitrogenous matter 

... 15-87 


1 00 '00 

1 00*00 

Nitrogen 

... 2 '54 

0*33 
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[Photo hy Rviiaut. 


Fig, 5g, — Castanos-permum ausiraU. 
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Tile seed coats and liusks contain : - - 

Sbku^coats Husks 

In 100 parts (if 111 100 parts of In 100 parts of In ico parts of 
dry matter natural snlistanee dry matter natural sulistance 

Wilier .. ... 80 '4 , . -- ... 8 1 '4 

Ash . ... 2 65 . 0-52 .. 27J ... 0 ’ 5 r 

Nitrogen ... 2‘32 ... 0*45 ... f42 ... 0'26 

Canavalia gladiata.- According to Firminger, Iduropeans consider 
this to be the best Indian legume. It is a very sturdy climbing shrub 
and bears pods 22' 5 cm. long by cm. broad. These pods are. eaten 
green, like haricot beans, and have a distinctive flavour which is very 
pleasant. 

Coumarouna odorata (Tree). — This tree yields a seed, called the 
Touka bean, which contains coumarin. This is a volatile principle 
with a strong odour of nen ly cut liay. It is used in perfumery. 

Other varieties also furnish iierfumed seeds. Dipteryx oppositi- 
foliti, from Cayenne and brazil ; I), ptcropits, from Brazil ; D. Ehoeyisis, 
from Mo-(|uito, has a seed identical with that of D. odorata, but it has 
no iierfume. It contain> a thick oil. which the natives extract and use 
for dressing their liair, 

Dolichos braoteata.- \ trailing pea which boars purple flowers set 
close to.gether. The pod- are about 3 in, long, and are eaten boiled 
while in the green -tate. 

Dolichos Ahipa. A iierenninl lianc from i’eru. The roots are 
thick, fle.-hy, and fusiform in shajic. The. natives u-e them for food, 

Dolichos tablavia [limbi.- -The plant is eaten green. 

Erythrina indica (Tn'ol.- In Ceylon the young, tender leaves are 
eaten with curry, like the leax'e- of nian\' othm plants. Tins tree 
i- of general ocrnrrence in the d'ro])ic-. 

Inocarpus edulis (Trecl.- -.X tree of no great height belonging to 
the i-lands of the Pacific. The oirge, fiodiv seed-^, whicli are Cfjntaincd 
in a 'tout pod. are edible, and are 'aid to be an important natlvi' food. 
\\ hen boiled <ir roa-ted tho'C .-eeds haxu' a good flavour. 

Kennedya proslrata (Shnii)i. The leave' of thi' small trailing 
plant were used by the early cobjn.sts U' a substitute for toa, and, 
according to XX'ilhelmi, had a very agreeable flavour. 

Mucuna cochinchinensis ( I.iane).- - X climbing idant with edible 
seeds and pods. 

Mucuna gigantea (I. jam I, Mucuna monosperma (Lian< ).~The 
seed' <ire eaten by the n.itives, 

Mucuna nivea.- -A climbing pea with .'tout pods containing black 
oval 'ced^, in Ceylon these .'ced' are eaten by the natives. In India 
the pod i' used a.s well, after tlu' outer skin has been removed. Rox- 
burgh -ay- that it is an excellent table vegetable. 
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As usual with the Leguminoba;, the seeds are sown at the beginning 
of the rainy season. 

Oxytobium elllpticum (,Shrub),-Mr. Hammond writes from Bry 
Bay, in Australia, that he has never seen bees in such large numbers 
on any other flower, except possibly on that of maiie. 

Oxylobium trilobatum iShrubl.-'this shrub is regarded in Aus- 
tralia as a melliferous plant. 

Phaseolus calcaratus— An Indian bean, the composition of which 
is as follow^s ; — 

Water 
Ash 

Cellulose 
Fat 

Non-nitrogenous matter 
Nitrogenous matter ... 

roo ‘00 


ro ‘00 per cent. 
3*90 
5*30 
1*05 

55*96 „ 

2379 


The average weight of loo seeds is 8'8(; grm. (Balland), 

Phaseolus coccineus. — There are two varieties of this bean : one 
with scarlet flowers, and another with perfectly white flowers. It 
serves as an ornamental plant, and has a somewhat tuberous perennial 
root. The seeds arc edible, especially those of the white variety, 
which is also more productive. 

Phaseolus farinosus. An Indian bean, an analysis of which is 
given by M. Balland. 

Water 
Ash 

Cellulose 

Fat 

Non-nltrogenuus matter 
Nitrogenous matter , 

lOO'OO 


9 ’40 per cent. 

4*50 
5-8o 

I "06 

54*99 
24-25 


Average weight of 100 seeds, 1 1 ‘30 grm. 

Pisum arvense. This field pea is cultivated on a large scale for the 
sake of its seeds and sometimes as a forage crop. 

It is particularly widely distributed in India and is cultivated 
over large areas. The seed is used for food. Its composition is as 
follows : — 


Water 

Ash 

Cellulose 

Fat 




I0‘I2 per cent 

3'25 

4*79 M 

1-21 

Non-nitrogenous matter 
Nitrogenous matter 




58*63 

22-00 ,, 


TOO ‘00 

Nitrogen ... ... ■■■ 3-52 per cent. 

Protein nitrogen ... ... ... ... 3'20 >> 
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This analysis is by Dr. Leather. 

Mr. Watt says it is a very good fodder, but growers genera I iy prefer 
to leave it for seed. 

Psoralea brachiata (Shrub). — This legume has farinaceous roots, 
which are eaten cooked. 

PultensDa parviflora (Shrub).— A melliferuus Australian plant. 

Pueraria Thunbergiana (Climbing Shrub). — A perennial legume 
from Japan. It produces a feculent edible root. 

Pueraria tuberosa (Climbing Shrub). — A variety from Southern 
Asia, which produces large edible tubercles. 

Sesbania grandiflora (Shrub). .According to Koxburgh, the leaves 
and young pods might well be used instead of spinach. 

Sesbania br achy car pa (.Shrub).— In Australia the pods arc picked 
when green and eaten as a vegetable. 

Trigonal la FtEnum-gr£Bcun# (Herb).— The whole nf the plant is 
eaten by the Hindus. It has a pungent odour. The seed- arc used 
for seasoning food dishes. 


C>ESALPINIE>E. 

Afzella africana (Tree).— The seed coat has an agreeable flavour. 
Negroes and also monkeys arc very fond of them. 

Bauhlnia purpurea (Tree). — The flowers of this species are eaten 
with curry or mixed with various other sauces. 

Bauhlnia Vahlii (.Shrub).- -The seeds arc eaten raw or roasted. 
The young shoots of the variety Bauhmia varxeii^aia are cooked and 
eaten by the mountain tribesmen. 

Bauhlnia Carronii (Shrub). — The flowers sccrctc a clear honey, 
which the blacks press out with the fingers and eat; they also put the 
flowers in water and drink the mixture (Palmer). 

Bauhlnia malabarica (Shrub). The leaves arc used for food in 
Burmah and Bombay, and the young buds are eaten ns a vegetable. 

Caesalpinia digyna (Tree).— Roxburgh has named this species 
Civsalfinia olcospenna on account of the oil contained in the seed, 
which is used as an illuminant in certain parts of India. 

Cynometra cauliflora (Tree). — This is a tree of tufted growth which 
bears very wrinkled pods only containing one seed. It bears quite 
close to the ground all round the trunk. It has an excellent flavour, 
and is eaten by the natives of India and the Malay Archipelago. 
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Detarium senegalense (Tree). -The flesh of this fruit is floury and 
greenish in colour. The negroes eat a large quantity. A closely 
allied variety occurs which is dangerous. 

Dialium nitidum (Tree).- -The fruit is a rounded berry, somewhat 
compressed, black and velvety in appearance, and contains a floury 
pulp. The pleasant and somewhat acid flavour of this pulp makes it 
a favourite among the negroes. 

Hyniensea Courbaril (Tree).— The pod contains about 20 to 30 sweet, 
starchy seeds. They may be used as food for man, and especially for 
children, without any previous preparation (Decaux, Le Naturalists, 
iSqi). 

Tamarindus indica (Tree). — The tamarind is a fine tree which 
sometimes attains large dimensions, It is distributed throughout the 
Tropics, and especially in India, .\frica, Northern .Australia, &:c. In 



[Skeu/i i>y J\ A, 

Kig. Oo.- Flower of Tamarind (natural size). 

India this plant is the subject of a fairly important trade on account 
of the pulp which surrounds the seeds. 

It produces pods which lijien during the dry season. The husk, 
which is very fibrous, contains a pulj) which is both sweet and acid at 
once. In India it is estimated that a large tree may produce 200 to 
250 kilos of fruit. 

The proportion of seeds in the fruit is 35 to 3b per cent., of pulp 
53 to 56 iicr cci]t., and of husk 10 to 12 per cent. 

The seeds, which average o' -bo grni. in weight, arc eaten by certain 
Indian tribes. They are either dried in the sun or lightly roasted and 
subseciuentl V reduced to flour. 1 his flour is used to make cakes or 
sometimes even mixed with corn to make bread. The seeds may have 
some harmful efi'ccl if they are not completely separated from their 
husks and seed-coats, which contain certain astringent properties. 

The seeds, when pounded and boiled, form an adhesive mucilage 
used for binding and other purposes. 
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Hooper gives the composition uf the seeds : — 



In TOO pnrts 

In 100 pares 


of husks 

of .seed 

\Yaler 

io'5o 

9*35 

Ash 

2 ’S 5 

2-45 

Cellulose 

5-36 

o‘66 

Fat 

4-50 

6-6o 

Non-nitrogenous mailer 

6322 

62>88 

Nitrogenous matter ... 

... 13*87 

i8‘o6 


lOO'OO 

roo’oo 

Nitrogen 

2-22 

2“89 

Phosphoric acid 

0'40 

o‘ 5 S 


The pulp has a more general use. Tt is used chiefly for seasoning 
certain Indian dishes, such as curry, and in the preparation of certain 



iy D(S7->(isi<aux. 

Fig. (}\, — Tauiar'atdiis ijidica. Stems and fruit. 


sauce.-. On account of its acidity it may replace tomato. This pulp 
is extracted from the pods; it i.- i):iitlally dried and pressed into 
masses, which arc cut up into tablets for export. 

It is then further sectioned and sold in small balls weighing 36 to 
40 grin. Prepared in this way we have found its composition to be 
as follows : - - 
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Water 

Acidity expressed in 

Sugars 

Ash ... 

Nitrogenous matter 
Nitrogen 


In loo parts of 
dry matter 

7 ’97 
21-55 

5-31 

3'62 

o‘5S 


III 100 parts ol 
pulp 

31-20 

5*48 

14-81 

365 

2-50 

0-40 



\Ptwio by Dc'SYifisSiaitx. 

FiCi. 62.- Tiimarindus hulica (Tamarind in Anjouan). 

M, lialland gives an analysis in which the figures differ consider- 
ably from our own : — 


Water 

III tht^ nonntil suite 

III ICO parts 

25-00 

III the thy , 
In 100 pa 

Ash ... 

3-50 

4-67 

Cellulose 

8’oo 

10 67 

Fat 

4' 60 

6-13 

Sugars 

42-60 

56-80 

Non-nitrogenous matter 

12-94 

17-25 

Nitrogenous matter 

3-36 

4-48 


100 -00 

100 00 
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Cooked with this pulp keeps very well and, diluted with 

water, forms a very pleasant and refreshing drink, 

'raken in certain quantities it has a slightly purgative action and 
is therefore used in medicine. 

The leaves, in view of their natural acidity, are of no use for 
fodder purposes. 


MIMOSEiC. 

Acacia Sp. (Tree). — Bees are very fond of the iiowers of this species. 
Their cultivation is strongly recommended in Australia. 

Acacia Juiibrissin (Tree). A sunicwlmt uncommon tree with 
aromatic leaves used as a kind of tea. 

Acacia myrtifolia (Tree).— .According to Wilhclmi, the leaves of 
Thi-i plant have been used to make a bitter hi-verage, a possible substi- 
iiue for hops in .Australia. 

inga duicis ('I'reel. The fruit <>f dnlas i- edible, and contains 
seeds surrounded by a r^weet pulp. 

Inga Feuiliei (Treel. This plant, a native of Peru, i,-- cultivated in 
the gardens and general neighb(iurhood of Lima. It is called Pacay, 
and the natives eat the pulp of tlu' pods, these batter being sometimes 
a? much as 2 ft. long. 

Inga spectabilis (Tree). --This large tree, known as Guavo^ occurs 
on the Isthmus of Panama, it is generally cultivated for the sake of 
the pod-, wiiirh are edibUe d'lie -ame applie- to tln)-e poriirms of \ew 
Granada w here it occur-. 

The pulp has an extremely sweet and agreeable flavour. 

ProSOpiS juliflora {'I'la'c). -’rhe ■“ Algaroba '■ is a plant belonging 
to tropical and sub-tro})ical countries. It gianvs ver>' well at low 
altitude.-, but it e.xtcnds from sea-level to extremely high altitudes. 
Though acclimatized at a height of even 2,000 ft., where it has been 
observed, its yield becomes smaller, and the best \ields arc (obtained 
from plant.s grown almost at sea-level. 

It occurs in largest numbers in South America and the West 
Indies. It has spread to a certain c.xtent in all directions and is held 
in very high esteem. 

In Hawaii Mr. Wilco.x has carried f)ut a very interesting research 
which has determined the uses to which this plant may be turned. 

The poda arc a first-class nutriment for animals and furnish a 
large quantity of honey. It is the most popular melliferous plant, and 
hives arc placed around them. 

It ha- been cstirnatetl that approximately 500,000 sacks of seeds arc 
harvested annually in Hawaii. They are stored for horse and cattle 
feed. 

The .Algaroba also furnishes an excellent fuel. The small branches 
are used for making charcoal. 
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On account of their large proportion of sugar the pods may be 
used for manufacturing methylated spirit and vinegar. 

These pods have the following composition : — 

Water 
Ash 

Cellulose 

Fat 

Non-nit rogenous matter 
Nitrogenous matter ... 

1 00 '00 



The seeds give ; — 

Water 

Ash 

Cellulose 

Fat _ 

Non-nitrogenous matter 
Nitrogenous matter .. 


I4’38 per cent. 
4'44 M 
684 


3'94 

367B 

33 '62 


1 00 ’00 


According to analysis by Sievert. these pods contain 25 to 28 per 
cent, of grape sugar, and ii to 17 per cent, of starch. 

This fruit is used for manufacturing a kind of frothy beer, called 
Aloja. 

Other species of Prnsopis arc abo ludd in some tvteem; these are 
P. gl/indulosa. P. pithesceiis, P. horrida, P. spicigera^ and several 
other species of the same genus arc worth propagating. 

Prosopis spicigera (Tree). — This is a variety of Prosofis dulcis 
with sweet farinaceous pods which arc used for food in the North of 
India in times of famine. They are eaten either green or dry, raw or 
boiled with salt and onions. 

Atbizzia amara (Tree),- -The so-called '‘Jyree tea'’ consists of a 
mixture of ordinary tea with the specially prepared leaves of this 
plant. 

Mimosa abstergens (Shrub). T.enves used for seasoning. 

Mimosa pudica (Shrub).— The leaves occupy different positions day 
and night and react to the touch. Several other species are equally 
irritable to Mimosa pudica; they arc M. viva, M. casta, M. sfeciosa, 
M. asperata. 

The members of the Leguminosae whose irritability approaches that 
of the sensitive species arc Smhhia seusitha, .Pischynomeuc seusHiva^ 
jE. indica, .E. pumila. Desmanthus stolonifer. 

Some very thorny and shrubby mimosas are used to make protective 
hedges t such are M, yuhTicaiilis and acauthoca/pa. 

Neptunia oleracea (Herb). -This plant is cultivated, but it occurs 

wild as a floating plant in ponds and sluggish streams. The edible 
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portions, that is to say, the buds and young shoots, are used as a 
vegetable. 

Parkia biglobosa (Tree). —This tree yields a straight elongated 
pod with a farinaceous pulp which is used to prepare a food and also 
a drink. The seeds are roasted like those of coffee. They are first 
broken up and allowed to ferment in water, they are then crushed and- 
made into a flour, which is added to cooked meats as a condiment. 

This flour is known as Xete flour, and the seeds by themselves, 
separated from their thin woody covering, arc also used for food. 

M. Balland gives the average weight of loo seeds as 27 grm. 
The proportion of seeds is 70 per cent., and their composition is as 
follows ; - - 

Water 

Ash ... 

Cellulose 

Fat 

Sugars 

Non-nitrogenous matter 

Nitrogenous matter 

100-00 


5-70 per cent. 
4’30 
2-90 
22-75 

12 -60 ,, 

*5-54 

36-21 


A't’/c flour contains a fairly high ])rop[Ution of sug.ir 


Water 

()-9Q per cent 

Ash.. 

4-20 

Cellulose 

11-65 

Fat ... 

0-90 

Sugars 

31-25 

Non-nitrogenous matter 

.. 3S'47 

Nitrogenous matter 

3-63 ,, 


lOO’OO 


Parkia hii^lohosa is found througdioul the .African tropical belt. 

Pentaclethra macrophylla (Tree).— The pod is about ft. long, 
compressed, and contains seeds 7 cm. long by 5 cm. broad. 

The embryo contains 49 iicr cent, of a fatty, oily matter, which 
rapidly turns rancid. It is eaten by the blacks. 
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CHAPTER XVII. 

ORNAMENTAL LECUMINOS/E. 

PAPILIONAGEA. 

Abrus precatorius.- Xative of India. Flower, pale blue. Climbing 
herb. 

Adenocarpus Frankenioides. -Tropical Africa. FI. yellow. Shrub. 
Adesmia viscosa. — Chili. FI. yellow. Under- ^hrub. 

,, Loudonia.— Chili. -'FI. yellow. Under-^hrub. 

„ microphylla.— Chili. FI. yellow. Under-shrub. 

,, glutinosa— Chili, FI. yellow. Under- shrub. 

,, pendula.— Montevideo. FI. yellow. Herb. 

Agatl grandiflora — East Indies. FI. pale red or while. Tree. 

Alhagi maurorum. Egypt. FI. red. Shrub. 

Alysicarpus vaginalis. — East Indies. FI. red. Herb. 

Amici a zygomeris.- -Mexico, FI, yellow. Shrub. 

Amorpha fructicosa.- Carolina. FI. pur]Te. Shrub. 

„ herbacea. Carolina. FI. blue. Shrub. 

Anagyris latifoMa.---TenerijYe. E'l. yellow. Shrub. 

Andira inermis. San Domingo. FI. purple. Tree. 

Anthyllis onobrychioides. — Spam. VI. yellow. Fcrennial, herbaceous 
stems. 

„ heterophyll a.- -Portugal. FI. rose. Shrub. 

Aotus villosa.- Australia. FI, yellow. Shrub. 

Apios tuberosa. — Pennsylvania. FI. dark purple and ruse flesh colour, 
'Ewimng herb, 

Argyrolobium uniflorum. Sinai. FI. yellow. Shnib. 

Arthrolobium durum. -Spain, FI. yellow. Herb. 

Aspalathus ciliatus. Cape of Good Hope. FI. yellow. Shrub. 

,, araneosa.— Cape of Good Hope. FI. yellow. Shrub, 

„ ^ carnosa.—Cape of Good Hope. E'l. yellow. Shrub. 
Astragalus procumbens. Chili. FI. light purple, tierb, 

,, stipulatus. — Xepaul. F). greenish-white. Herb. 

„ reptans. - -Mexico. I''h white. Herb. 

Baptisia perfoliata. --Carolina and Georgia, hi. yellow. Herb. 

,, lanceolata.- -Carolina and Georgia, hi. yellow. Herb. 

,, Australis -West Carolina. FI. blue. Herb. 

„ mollis — Carolina. FI, blue. Herb. 

,, villosa. \brginia and Carolina. yellow. Herb. 

,, tinctoria.--Canada and Carolina, hi. yellow. Herb. 

„ alba Virginia and Carolina. FI. white. ‘Herb. 

Berbieria polyphylla,— Porto Rico. FI. purple. Shrub. 

26 
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Borbonia barbata. — Cupe of Good Hope. FI. yellow. Shrub. 

H cordata, — Cape of Good Hope. FI. yellow. Shrub. 

H ruscifolia.— Cape uf Good Hope. FI. yellow. Shrub. 

Bossisea scolopendria — .Au^^tralia. FI. yellow and purple. Tree. 

* „ heterophylla.— Australia. FI. yellow and purple. Shrub. 

„ microphylla,— Australia. FI. yellow. Shrub. 

„ ensata. — Australi^i. FI. yellow. Shnib, 

Braohysema latifolium. -Australia. FI. flame-red. Climbing under- 
.shrub. 

,1 Ondulatum. Aew South Wales, FI. yellow. Under- 
shrub with twining branches. 

,, Celslanum. -Australia. Greet, sarmentous. FI. dark 
bl(K)d-rod. Under-shrub. 

Butea frondosa. India. FI. orange-red. Tree. 

Cajanus bicolor. -India. FI. ncIIuw and purple-brown. Shrub. 

,1 flavus. India. FI. yellow. IMant. 

Callistachys lanceolata. -Australia. FL yellow. Shrub. 

,, ovata. — Australia. FI, yellow. Shrub. 

,, lancifolia.-— Australia. FI. yellow and red. Shrub. 

„ linearis. -Australia. FI. dull purple and violet. Shrub, 
Calpurnia intrusa. - Cape of Good Hope. FI. light-yellow. Shrub. 
Carmichaeiia australe — Au.'^tralia. FI. pmkish-blui'. Shrub, 

Castanospermum australe Australia. FI. red. Tree. 

Centrosema brazilianum. -flrazil. FI. blue, Sarmentous shrub. 

,, Virginianum.- llrazil, FI, blue and dark jiurple. Sar- 

incntotn; shruli, 

,, Plumieri. —Brazil. FF white and pinkish-purple. Sar- 

mentous shrub. 

Chorizema ilicifolla.- Australia. FI. semi-yellow and purjile. Under- 
shrub. 

,, ericoldes. Australia, I'l. senu->('llow and purple. L nder- 

shrub. 

,, superba.— .\ustralia. FI. semi-yellow and purple. Under- 

slirub. 

,, nana. Australi.i. FI. yellow and red. Slirub. 

,, varium.- Fl, orange and red. Shrub. 

,, cordata. Australia. Fl. red. Shrub. 

,, ovata. -.Xustralia. Fl. scarlet and yellow. Shrub. 

* ,, triangulare. -Australia. Fl. scarlet and green. Shrub. 

,, rhombea. .Australia. Fl. saffron. Shrub. 

,, Henchmanni. — Australia. Fl. purjile and yellow. Shrub. 

,, spectabile. —Australia. Fl. rtjsc, yellow and purple. Shrub. 
„ platylohia. .Australia. Fl, yellow. Shrub. 

Clianthus Oampieri.-^Australia. Fl. a line scarlet, Herb. 

,, puniceus, -Australia. Fl. purple. Shrub. 

Clitoria cajanaBfoli a. --Tropical America. Fl. pink and red. Herb. 

,, ternatoa. — India. Fl. blue. Climbing herb. 

,, heterophylla. -India. Fl. blue. Climbing herb, 

Colutea frutescens.- Southern Africa. Fl, red, scarlet, white. Shrub. 



ORNAMENTAL LEGUMINOS^ 


403 



\Phoh> bv C. Ki/mut. 


Fig. 63.— Flowering branches of Cassia aurea. 
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Collaea pendula. -C.iyenne. T'l, red. Shrub. 

Coronilla pentaphylla.- Algeria. FL yellow. Shiub. 

„ cretica.- -Crete. Kl. white and red. Shrub. 

Coursetia tomentosa. Peru. PI. yellow. Shrub. 

Crotalaria alata.- -Nepal. FI. ]inle yellow. Shrub. 

,, bracteata. - Indies. FI. yellow. Shrub. 

,, Brownei. Janiaica. FI. yellow-brown striped. Shrub, 

,, capensis, — Cape of Good Hope. FI. yellow and purple. 

Shrub. 

„ cytisoides.- -Nepal. FI. yellow. Shrub. 

,, juncea. -India. FI. yellow. Shrub. 

,, laburnifolia. Ceylon. FI. pale yellow. Shrub. 

,, Novae Hollandiae. --Australia. FI. purple. Shrub. 

,, paniculata. Java and Chuui. FI. yellow. Shrub. 

,, pc-ndula. Jamaica. V\. yellow. Shrub. 

,, pulcherrjma. Mysore', i-'l. x’cllow. Shrub. 

„ purpurascens. Mad.igascar. FI. puridc. Shrub. 

,, purpurea. -Cape of Good Kope. FI. dark purple. Shrub. 

,, pulchella. -Cape of Good Ho]n\ FI. yellow. Shrub. 

,, procumbens.- Mexico. FI. yellow. Slirul). 

,, quinquefolra. Madagascar, FI. yellow. Shrub. 

,, retusa. IMauntius. FI. yellow. Shrub. 

„ semperflorens. -India, FI. yellow. Shrub, 

,, spectabilis. --IGisl Indies. FI. iHiride-brov iu Shrub, 

,, tinifolia.- Neiial. FI, yellow. Shrub. 

„ verrucosa. — l-'.a>t Indies. FI. blue. Shrub. 

Cyanospermum tomentosum. India. FI. \ell(.w. 'lAvinlng under 
grow th. 

Cyclopia galioides. Cai)(' of Good Hope. Kl. .vellow. Shrub, 

„ genistoides.— Cape of Good Ho]h‘. V\. yellow. Shrub. 

,, tatifolia. Cape of GraM tlope. Kl. yellow. Shrub. 

Cytisus albus. -rortugal. FK white. Shrub. 

tt nubigenus. Teneviffe. FI. white. Shrub. 

„ proliferus. -TeneritYe. FI. white. Hcrlu 

Dalbergia scandens. -Coromandel. I'l, whiu'. Sarmentous shrub, 

Dalea alopecuroides. l.ouisiana. Kl. wliiie and ])al(' \iolet. Herb. 

,, leucostoma. Mexietj. FI. yellow. Herb, 

Daviesia longifolia. .Australia. FI. yellow <ind inirjde. Shrub. 

Daubentonia punicea. Mexiro. FI. flame colour. Slirub. 

Oiliwynia. floribunda. Aiotralia. F), yellow. Shrub. 

„ giycinifolla- -Australia. FI. pur])lc, Shrub. 

,, parvifolia. .\u-lralia. FI. wliite, Shrub, 

,, rudis. Au-tralia. FI. yellow anrl pur])lc. Shrub. 

DIOClea glycinoides. -N(‘w Granada. FI, scarlet red. Shrub, 

Dolichos lignosus. India, FI, rose or purple. Inane. 

Dorycnium herbaceum. Southern Kuropc, \'\. white. Herb, 

Edwardsia grandiflora. New Zealand. FI. yellow. Tree. 

,, chllensis.- Xhili. FT, yellow, ’free. 
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• P-'ioiif ly (r. Rrkaut. 


KrG. 64. — Cassia fisitda. 


4o6 orxamextal lkgum i xos.^-: 

Erythrina arboresoens.— India. FI. scarlet. Tree. 

,, carnea. A'era Cruz, FI. pale rose. Tree. 

,, Crista CalM. --Brazil. FI. scarlet red. Tree. 

„ indica — India. FI. red. Tree. 

Eutaxia myrtifolia. Australia. FI. yellow-gold. Shrub. 

,, pungens — Australia. FI. yellow and dark orange. Shrub. 

Eysenhardtia. Mexico. FI. white. Tree. 

Fagelia butiminosa.- Cape of Good Hope. FI. yellow and violet. 
Shrub. 

Flemingia strobilifera. -India. FI. pale yellow. Under-shrub. 

Calega officinalis Southern Kuropc. FI. blue and white. Herba- 

ceous plant. 

Genista aspalathoides.— Mauritania. FI. yellow. Shrub. 

,, canariensis. -Xorth Africa. FI. yellow. Shrub. 

„ Salzmanni — -Corsica. FI. yellow. Shrub. 

Ceoffrsea violacea. Guiana. FI. violet. Tree, 

Gliricidia maculata. - Ceylon. FI. rosy white. Shrub. 

Compholobium grandiflorum.- .Australia. FI. yellow. Shrub 

„ Knightianum. Australia. FI. bluish, Shrub. 

,, venustum.— Australia. FI. piirpurine. Shrub. 

,, versicolor. Australia. FI. yellowish-red. Shrub. 

Goodia lotifolia. — .Au.stralia. FI. yellow spoltcul with red. Shrub. 

,, pubescens. — Au^tralia. FI. yellow spotted with red. Shrub. 

Hardenbergia macrophylla.— Australia. FI. vivid blue. Climbing 

shrub 

,, monophylla.- -.Vu.-tralia. FI. violet blue. Climbing 

shrub. 

,, ovata. .Australia. FI. purple. Climbing shrub. 

Hovea longifolia. — Australia. FI. violet. Shrub, 

,, pannosa. — .Australia. FI. pur]dc and yellow. Shrub. 

,, pungens. — Australia. FI. blue and white. Shrub. 

,, ramulosa. .Au-tralia. FI, pale blue. Shrub. 

indigoffera australis. Australia. FI. rose. Slirul). 

„ cytisoides. -Fast Indies, FI. purple. Shrub. 

„ denudata. Cape of Good Hope. FI. puri)lc. Shrub. 

„ macrostachya- -China. FI. rose. Shrub, 

" ,, procumbens. Cape of Good Hope. FI, dark blue. Under- 

shrub. 

,, tinctoria. Kquattmial Africa and India. FI. reddish. 

Shrub. 

Jacksonia furccllata- .Australia. FI. yellowy Small shrub. 

,, scoparia. -Australia. FI. yellow. Small shrub, 

Kennedya Marryattae. Austraii.i. FI.' beautiful red. Shrub, 

„ nigricans.- -Australia. FI. purple black. Chimbing shrub. 

,, prostrata. Australia. FI. beautiful red. Shrub. 

,, rubicunda. Australia, FI. dark purple. Climbing shrub. 

,, splendens. — Australia. FI. deep scarlet. Climbing shrub. 




4o8 ornamental leguminos^ 

Lathyrus latifolius. -China. FI. very varied. Climbing herb. 

,, odoratus. -Southern P’uropc. FI. very varied. Climbing 
herb. 

Lessertia annua. — Cape of Good Hope. FI. red. Herb. 

„ perennans. — Cape of Good Hope, FI. red. Herb. 

„ pulchra. -Cape of Good Hope. FI. red. Herb, 

Lespedeza (divers). Australia. FI. varied. Under-shrub. 

Liparia sphaerica. Cape of Good Hope. -FI. dark yellow. Shrub. 
Loddigesia oxalidifolia.- Cape of Good Hope. FI. rosy white and 
purple. Undcr-shrub. 

Lotus diffusus. Southern Kurope, FI. yellow. Herb. 

,, Jacobaeus.- -Cape V erde Ulands, FI. dull brown. Herb. 

,, suaveolens. -Southern Euroj)c. FI. yellow. Herb. 

Lupin US (divers).- -America. FI. very varied. Undcr-dinib. 

Mirbeiia (divers). Australia, FI. varied. Shrub. 

Mucuna (divers). America and 'India, i-'l, varied. Uianc, 

Neurocarpum guianense.- Guian.i. FI. inirple. Under-shrub. 

Nissolia fruticosa. -Afe.vico. FI. yellow. Climbing ^Inub, 

Ononis alopecuroides. Southern Furop('. FI. yellow. Herb. 

,, fruticosa. Southern Fura]je. FI. yellow. Slirub. 

Ormosia dasycarpa. — America. FI. blue. Tree. 

Orobus atropurpurea. Algeria, l-'l. yellow. Herb. 

OtotropiS microphylla. C<i[)e of Good lfo])e. FI. rose. Herb. 
Oxylobium arborescens.- -Australia. I•'l, vellnw. Shiailr 

,, retUSUm. Au-tralia. FI. oiange and yellow. Shrub, 

Pictetia squamata. lUist Indies. FI. yellow. Slirub. 

Piptanthus nepaiensis. India. FI. yellow. Shrub. 

Platychilum Ceisianum. .Australia. FI. .Vmcth\ : t-blue. Shrub. 
Platyiobium (divers). Australi.a. FI. ycdlow and purple. Shrub. 
Podoiobium (divers). -An -ti alia. FI. yclh)W. Shrub. 

Poiydaria buscifoMa. — Cajie of Good Hoi)e. FI. blue. Shrub. 

,, cuneifolia. -Cape of Good Hope. FI. white. Sarmentous 
'hrub. 

„ sericea. Cape of Good Ho])e. FI. pur]dc. Shrub. 
Pterocarpus echinatus. Philippines. FI. pale yellow. Shrub, 
^ultenaea (divers). Australia. FI. yellow. Shrub. 

Rafnia (divers). Cape of Good Hope. FI. yellow. Under- -limb. 
Retama monosperma. Spain. FI. white. Shrub. 

„ sphaerocarpa.- . Soutliern Kurdpr, FI. yellow. Shrub. 

Robinia hispida. Carolina. FI nxe. d ree. 

Sophora glauca, ICast Indies, Fi, rose. Shrub, 

„ mollis.- Fa-t Indies. FI. yellow. Shrub. 

,, violacea. -Ceylon. FI. blue violet. Shrub, 

Sphaerolobium medium. .\u.stralia. FI. red. Under-shrub. 

,, vimineum. Au-tralia. Fl. yellow, Under-slirub. 
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\PJioio by G. Rbhavt. 


Fig. 66. Flowci-iii.^ branches of Colvillea racemosa. 
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Swainsonia coronillaefolia.-~Au5tr;ili;i. FI. purplo rose. Shrub. 

II galegifoHa. — Autlralia. FI. brilliant red. Shrub. 

„ grandiflora. Australia. FI. rose, rnder-shvub. 
Sutherlandia frutescens.- Capc of Good Hope. FI. purple. Shrubs 

Tephrosia Candida. -Bengal. FI. \Wute. Shrub. 

,, caribsea. Caribbee Islands. FI. red and white. Shrub. 
,, ochroleuca. — Hast Indies. FI. inale yellow. Shrub. 

H purpurea.- -East Indies. FI. purple. Shrub. 

„ suberosa. ---Bengal. FI. rose. Shrub. 

Trigonella hamosa. Egypt. FI. yellow. Herb. 

Uraria crlnita. -Indie-.— FI. pink. Slirub. 

,, lagopus. — Nepal. FI, purple. Shrub. 

,, lagopoides. India. FI. purple. rnder-<hnib, 

,, picta. Indies. FI. purple. Shrub. 

Vilmorinia multiflora.- -Caribbee Islands. FI. purple. Plant. 

Wistaria chinensis. China, FI. [)urijli-h blue. Climbing shrub. 

,, frutescens. Caroiin.i. FI, pur])l<’. Chimb ing shrub. 


OESALPINIEA. 


Amherstia nobilis.--Fast Indies. Fl. yellow and purple. Tree. 


Bauhinia arborea. -India. Fl. rose. Tree. 

anguina. East Indies. Fl. pale ye 
americana. Suutiiern America. Fl 


low. Cilimbing tree, 
white. Shrub, 


Candida.- India, 
grandiflora. -Peru F 
purpurea. India. Fl. 
racemosa. India. Fl. 

Richardsonii. Guiana, 
triandra. \\'e-t Indie- 
variegata. . -India. Fl 
Brownea Ariza. -Tropical America. Fl. dark rose. 
COCCinea. A'enezuela. Fl. red. Tree, 
grandiceps. -Trinidad. Fl. rose. Tree, 
macrophylla. -Trinidad, h i. rose. Tree 


white. Tree. 

. white. .Shrulr 
violct-red. Tree. 
ldnki5h-\vhitc, Sarmentous 
I'T. white and rose. Tree. 

Fl. purple. Tree, 
white and ro.sc. Tree. 

Tree. 


shrub. 


Cadia varia.- -.Arabia. Fl. white and rose. Shrub. 

Cassia alata. -Tropics. Fl. yellow. Tree. 

,, aurea. — Tropics. Fl. yellow. Shrub. 

,, auriculata. -Ceylon and India. Fl. yellow. Tree. 

,, brasiliana. -Brazil. Fl. pink. 'I'rce. 

,, corymbosa.- -South America, Fl. yellow. Tree. 

,, fistula. — Egypt, Fl, yellow. Tree. 

,, florida — East Indies. Fl, yellow. Tree. 

,, grandis.— S(juth America. Fl. rose. Tree. 




Fig. 67, — Stems of Acacia citliriformis. 
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Cassia javanica. — Java. FI. rose. Tree, 

,, marginata India. FI. rose, Tree. 

„ multijuga. -Tropical America. FI. rose. Tree. 

„ nodosa. India. FI. n^sc. Tree. 

„ rumphiana — Java. FI. rose. Shrub. 

,, sulphurea. Mauritius. FI. yellow. Shrub. 

Caesalpinia pulcherrima. America. FI. red and yellow. Sarmentous 
shrub, 

Cercis siliquastrum.-. \\ estern .Asia, FI. ruse. Tree. 

Colvillea racemosa. - Madagascar. FI. rod. Tree. 

Cynometra caul i flora. Fast Indies FI. red. Tree. 

Dialium nitidum. Guinea. FI. i)ur))lc-ied. Tree. 

Cleditschia triacanthos. — Canada FI. white. Tree. 

Gymnocladus canadensis. Canada, FI, white. Tree. 

Hsematoxylon campechlanutn. .Mexico. FI. yellow. Tree, 

Humboldtia laurlfolia. Ce\lon, I'l. rose and white. Tree. 

Labichea heterophylla. Australia. FI. yellow. Shrub 

Parkinsonia aculeata. -South .America. V\. yellow. Tree. 

Peltophorum ferrugineum. Ceylon FI. yellow. Tree. 

Poinciana elata. Ihi-t Indies. FI. yellow. Tree. 

,, CilMesli. Chili. FI, yi'llow. Shrub. 

,, pulcherrima. -India. FI. red. Shrub. 

,, regia. -Madagascar. FF red -triped witli white. Tree. 

Saraca declinata. Sumatr.o FI, orangi'-yi'llow. Shrub. 

,, indica. Ceylon and Southern India, FF yellow and orangc- 
rcd. Tree. 

Schizolobium excelsum. Brazil. Kl. yi llow. Tree 

Schotia latifolia. Cape of Good Hope, FF ]ki1c i>urple. Sliiub. 

„ speciosa. Cape of Good Ilojre. 1C, crimson. Shrub. 

,, famarindifolia. -Cape of Good Hope. FI. crimson. Shrub. 

Swartzia Langsdorffii. Brazil, l-'l. white. Slrruln 

„ Simplicifolla. -Fast Tndie-, FI. yellow. Shrub. 

MIM0SE>E. 

Acacia cultriformis. .Austnilia. FI. yellow. Shrub. 

,, dealbata.--Au^t^alia, FF yellow. Shrub. 

,, Farnesiana. The .Antilb'S. FI. yellow. Sliriib, 

„ Julibrissin—Orient. FI. white, d'ree. 

,, longifolia.- Australia, FI, yellow. .Shrub. 

,, saligna .Australia. FF yellow. Tree. 

„ suaveolens. — .Australia. FI. yellow. Shrub. 

,, vestita— St. Helena. FI. yellow. Tree. 

Adenanthera pavonina. -India. FI. yellowish- white, Tree. 

Albizzia mollis. India. FI. rose. Tice. 
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[Ffwto by G, Rihaut 


Fig. 68 . — Acacia longifolia. 
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Calliandra hsmatsephala Brazil. FI. red. Shrub. 

„ Tweedli. — Brazil. FI. rose. Shrub. 

Oicrostachys nutans. Africa. FI. yellow, white, and purple. Shrub 

Cagnebina tamariscina. —Mauritius and Bourbon. FI. yellow. Shrub. 

Inga anomala. — Mc.xico. FI. red. Shrub. 

Mimosa pudica. — Brazil. FI. pinkish-white. Under-shrub. 

,, sensitiva — Brazil. FI. pink. Under-shrub. 

Parkia biglobosa. — Guinea. FI. vermilion. Tree. 

,, Roxburghii. — East Indies. FI. vermilion. Tree. 



415 


CHAFTliR XVIIL 

DISEASES AND PESTS ATTACKING LEGUMINOS^. 

Likk those of all other groups, different species of 
LeguminoScU are subject to different kinds of attack. W e 
have compiled a list of the \-arious enemies of these plants 
from notes in our possession, and append them in the hope 
that thev may be of use. 

Oiir thanks are due to our friends MM. d’F.mmerez de 
Charmov, Curator of the Museum, and P. Carie for their 
kindness in revising ihe insect classification and lor the notes 
which thev have sent us. 


Cl 


TOO AMS 


Pakts attack FD 


Ascochyta pisi 

Cercospara per sonata ... 
,, crucnta 
„ sp. ... ... 

ColUlotrichum Linde- 
muthiamim 

Detnaiopliora necalrlx ... 
l\rysiph e communis ... 
Lepiogloeum arachidis 
i\‘ eocosmospora vasi n- 
fccia 

Olpidium trifolii 
Ozonium auriconum ... 
Pernnospora irifoliortim 
,, vicice 

Pcstalnzzia f liner ea 
P scudopeziza m e die a- 
gifiis 

Pseudopeziza irifolti ... 
Pylhium de Baryanim... 
Rhhoctonia violacea ... 
Scherotiuia Lihertiana ... 

,, (rifolinrum 

Thielavia hasicola 
V-redo arachidis ... 
Uroinyces Phaseoli 
,, triloln 

,, pisi 

,, fahse 


i’cas and other Ic^^urnes ... 

Aracliis tiypog'xa 

1 ^igna. Catjang 

.Macitua uiilis 
Phaseolu.i vulgaris and 
others 

Heans 

Peas, clovers, lupins, &c 
Arachis Jiypogiea ... 
Vigna Catjang 

Clover 

l.ucerne 

Clover and others ... 

Peas and vetches ... 

Lupins 

Lucerne 

Lucerne, clover 

Clover 

Lucerne 

Phaseolus 

Clover 

Lupin and others ... 
Arachis hyPogieii 

\ Phaseolus 

i Clover 

i Pea 

! Vetches 


Leaves, fruit. 

stems. 

Leaves. 

Leaves. 

Leaves. 

F ruit. 

Roots. 

Leaves. 

Leaves. 

Stems, roots. 

Sterns, roots. 
Roots. 

Leaves. 
Leaves. 
Leaves, stems. 
Leaves. 

Leaves. 
Leaves, stems. 
. Roots. 

Steins. 

Stems, roots. 
Stems. 

Leaves, 

Leaves. 

Leaves. 

Leaves. 

T, eaves. 
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Jnsi^lts 
ND Coi.'NTRIkS 



Coleoptera, 

Chloruia j estiva. Harbados Albizzia Lebbek. Stems. 

Ckalcodermus icnus. United States ... Vigna Catjang. Fruit. 

Cmlostertia s-pinator. India Acacia. Leaves and stems. 

ilaploderus spenipermis, .Anjouan (Co- Albizzia Lebbek. Stems, 
moros) 

loiherium metalliciim (New.). Australia Acacias. Leaves. 
Uidymocantha abliq^na Australia' ,, ,, 

Leptops tribidu.<! (Fab.). .Australia ... „ ,, 

Trogositid^. 

T enebrdiies mauritayiiciis. United States ATachis kypogsea. Fruit. 
CUCUJID^, j 

Sih'aniis suriiiauicnsis. United States... Arachis liypogwa. Fruit. 


SCARAD.EID.E. j 

Anoplogymthus fiavipennis (Boisd.). 1 Acacias. Leaves. 

.Australia j 

Diphnccphala aarnlenta (Kirby). Aus- ,, ,, 

tralia 


Buprestidj:. 


Diplolophoins insiilaris (Kerr). Mauri- 
tius 

Cisseis cyanipes (Saund.). Australia ... 
„ leucosticia (Kirkby). .Australia 
,, similis (Saund.). Australia 
Agrilits aiistralasix (L. & G.). Australia 


lYlhhzia Lebbek. 
wood. 

Acacias. Leaves. 

II o 


Bark and 


Texerrionida^.. 


I' nxicum capreolus (Fairm.). Mauritius, 
Madagascar, the Seychelles, Comoros 
Trilobinni navale. 1. nited States 
Derosphecrus globidicollis. .Anjouan ... 


Albizia Lebbek. Bark and 
wood. 

Arachis hypogsea. Fruit. 
Albizzia Lebbek. Bark and 
wood. 


CURCGLIONIDuE. 

Chrysolophiis spectabilis (Fab.). Aus- 
tralia 

Orthorrhinus Klugi (Bohem.). Australia 
Belus hidentatiiS (Donov.). Australia... 

,, hrunneits (Guer.) 

,, sparsns (Germ.) 

,, edenlidns (Lea.) 

phmiicopierus (Germ.) ... 

„ semipunciatus (Fab.). .Australia 
Rhinoiia Juvmoptera (Kirkbv) Australia 
Myrmacicelus jormicanns (Cliev,). Aus- 
tralia 

Lwmosnccus sp. Australia 

27 


Acacias. Roots and stems. 

„ Stems. 

Leaves. 




[G, 71.- Iii'CCts which attack Acacias with tannin-producing bark. 
Diphuccphala amulenta (Kirby). 2. Claims Icuanlicta (Kirby). 
3. Chrys'olophus spectahilis (Kab.). 4 - plops tnlndus (Fab,). 

5, Rh'uiotia hxmopiera (Kirby), b. Mynnacicclus fonnicanus 
(Chcv.). 7. Doiicus pestilens (Olliff). 
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Pi.AN-rs 

(Pnrts iiLliLcketl) 


Coleoptera {contimfed}. \ 

AXTHRIBID/E. 

Doticus f esf ileus (Olliff.). Australia ... Acacias. Leaves. 
BRUCHTDiE, 

(Skinner). Bar- i Allnma Lehbeh. Stems. 

bados 

Briichus sniensis. East Indies Phascolus and Dolichos 

Fruit. 


,, qiiadrimaciilutus. East 

,, nignconiis 

j, ser rains 

,, 'Prosopi-s (Hawaii) ... 

('aryoborus gojiagni (Hawaii) 
Catoraina niexicaua (Plawaii) 
Trichothrips nigricdns (Hawaii) 
fetriDiychns sp. (Hawaii) ... 
Myalopcplus pcLlucidns (Hawaii) 

Xiphidinni var'ipenne (Hawaii) 


ii n 

Cajanns iudicus. Seeds. 
Prosopis ] nil flora. Seeds. 
Mucuna priirlens. 

Pdjanns indicus. Pods. 
Legumes. Pods and leaves. 
Cajatuis indiens. Pods and 
leaves. 

Legumes. Pods and leaves. 


Cerambycid^. 

Padiydissns sericiis Australia... i 

,, holosericiis. India 

f.ygcsis mend tea (Pasc.). Australia ... i 
Ur acanthus triangularis (Hope). Aus- 
tralia . 

Syllitus granuniens {A*ew.). Australia... 
HebeccriiS ntarglnicollls (Boisd.). Aus- 
tralia 

australis (Boisd.). Australia 
,, crocogaster (Boisd.). Aus- 
tralia 

BxmphyUies vcstigiaUs (Base.). Australia 
Baioci-ra rubus. East Indies, Mauritius 
Praoucld sp. .Anjoiian (Comoros) 
Oncideres aniputator. Saint Lucia 

Slcrnotomis cornuior. Anjoiian (Co- 
moros) 

Xystocera ylobosa (Oliv.). Mauritius, 
India, Senegal, the Seychelles, Mada- 
gascar, Reunion 

Ceresiuni sbnplex (Gyll). Mauritius, 
India, .Australia, the Seychelles 
Flcsarthrius margindlus (Hope). Aus- 
tralia 

Chrvsomelid^. 

iipitrix parvula. East Indies 

Cryptocephalns sp. Australia ... ••• 

IXaphodes tigrinus (Chap.). .\ustTalia 
Ualomda curtisi (Kirby). Australia ■■■ 
,, par alls (Lea) .. ••• 

ParoPsis orpJiami (ETicli.). .Australia 
; bninaculata (Marsh.). Australia 
Captocyda sp. East Indies 


Aendas. Leaves. 

,, Leaves and stems. 

,, Leaves. 


Aliizzia Lehbeh. Stems. 
Cajanus indicus. Stems. 
Inga rera. Leaves and 
stems. 

.Mhizzia Lehbeh. Stems. 


Acacia longifolia. Stems 


I.eguincs. T. eaves. 
Acacias. Leaves. 


T.egumes. Leaves. 




Pic, 72.— Insects \vlnch attack Acacias with tannin-producing bark. 

Pachydissus seHcits (Newm). q, SyMfhiletes vsstigialis (Pasc.). 
10. Hehecerus marginicollis (Boisd.). ir. Lygesis mendtca (Pasc.). 
12. Parofsis hnmaculaia (Marsh). 13. Calomela faralis (Lea). 
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I SSKL IS 


ANIJ CdU.S rE.'(KS 


Lepidoptera. 


(Pa 


Plants 
■!s anackpd) 


Callidryas fiorella (Fab.). Mauritius, ■ Cassia. Leaves. 

Africa, Bourbon, Mayotte, ; 

Madagascar 

,, catofsilia. East Indies ... _ ,, 

Xanthidia floricola (Boisd.), Mauritius, Acacias. Leaves. 

Bourbon, Mayotte, Madagascar 

Terias sylketana. Ceylon Alhizsia T.ehheh. 

,, S'X Anjou an (Comoros) ■ Cajanus indicus. Leaves. 

Lyca^na boetica. Mauritius, S. Europe, Cajanus indicus ^ Pisum satC 
S. Asia, Africa, Bourbon, Madagascar viim, &c. Fruit. 
Lampides telkamts, Mauritius, S, Legumes. Fruit. 

Europe, S. Asia, Africa, Bourbon, 

Madagascar ^ , . . „ , 

Nacaduha Maude r si Mauritius Civsalptma Bonducella. 

F ruit. 

Zizem Oaiba {Trim.), Mauritius ... ... Legumes. Fruit, 

,, Lysiuiou (Hubn.). i\Iauritius S. ,, ,, 

Asia, Africa, Madagascar, Bour- 


bon, S. Europe _ 

„ lahradus, Australia _ ... 

/.cuzera eucalypti (Boisd.). Australia ... 

Psyche sp. Cevlon 

Thymele fioresian (Cram.). Africa, 
Mauritius, Bourbon, Madagascar 
Euchloris suhnvssarla CWalk.). Aus- 
tralia, 

Arglea cribrayin. Mauritius ... 

Prudenia retiua. (As.). Cosmopolitan ... 
Aysrolis upsilon (Rott.). Cosmopolitan... 

,, segetis. India ••• 

Ileliothis armigera (De Charmoy). CoS' 
mopolitan. 

Tortrix gUphxyinna (Meyr.). Australia 
Phisia Ni (Engr.), Mauritius, Europe, 
Bourbon, iMadagasrar 
Polydesma uuibrlcola (Boisd.). Mauritius, 
Celebes, Bourbon, S. Africa, Mada- 


Medicago saliva. Leaves. 
Acacias, Leaves. 

.Albizzia._ Leaves. 

Canavalia ensiformis. 

Leaves 

Acacias. Leaves. 

Crotalaria. F ruit and leaves. 
Legumes. Leaves and stems. 

Indigofera. Leaves. 

Peas. Leave?. 

Medicago saliva. Leaves, 
f.aihyrus odoraius. Leaves. 

, Alhizzia Lehhek. Bark, 


g<ascar 

Ophuisa repanda (Bor.). Mauritius ... 
Theyvtesia geuiutatahs. East Indies ... 

Ephesiia cautclla. IMnuritius, United 
States 

Kuehniella. United States ... 
Plodia hiterpmiciella. United States ... 

Marnca testulalis. Mauntius _ 

Glyphodes uvionalis. Mauritius 


Bonavis bean, cowpeas. 
Leaves. 

Phascolus mungo, Cajawis 
indicus, Uiicuna utilis. 
Leaves. 

Arachis hypogxa. Fruit. 


Beans. Fruit. 

Herbaceous Papilionaces. 
Leaves. 


Bocchoris bt.^pcrsalis. M.auritius ... 
Dacoleia ^'idgaris. Mauritius 


h.udanuis proieus. 
lalmenus evagorus (Don.). 

icihius (Hew.). Australia 
Spodoptera mauriiia (Hawaii) 


Bonavis bean, Pois carre, 
Canavalia, haricot beans. 
Leaves. 

Various peas. Leaves. 
.Acacias. Leaves. 

Canavalia ensif or 7n is. 
Leaves. 




N.S.W, 

Pl0_ 73._]iisc(;ts attJirkin^ Acacias with tannin-producing' bark. 

T4. Jalmenus iciUius (Hew.). 15. Jalmenus cva^orus (Ron). lO. En- 

rMoris siihmissaria (Walk.). 17. Daciylofius alhhzia (Mask.). 
17a. Dactyhrpins iilbiBzia 18. Lecaniiim hac- 

calum (Mask.). 
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ISSKC'IN 

.\.\D C<*UNTI{[(-;s 


Plants 

(P:n-ts Attciukec!) 


Lepidoptera {continued). 

Spodo^tera exigua (H^ovaii) 

ll eliophila miipuncia (Hawaii) 

Ildioihis ohsoleta (Hawaii) 

Omiodes nionogona (Hawaii) 

Amorhia emigraiella (Hawaii) 

Archlps poshdUauus (Hawaii) 

Plusia chalcites (Hawaii) ; 

Djptera. 

Agro})iyza pluueoLi (Coq.). Mauritius, 
Reunion, Australia 
,, sp. Anjouan (Comoros) 

,, diminida (Hawaii) 

i' ecldoinyia sp. Australia 

Hemiptera. 

Lectuiiiua tessellatum. ^Mauritius 
,, longnlum. Hawaii, Fiji 
,, haccatnm (Mask.). .Australia ^ 
Acterulccanuini piistulans. Brazil, 
Florida, .Sandwich, West Indies 
Iccrya Scychellantni. Mauritius, Sey- : 
chcllos 

,, (Riley and How.}. Australia 

,, Pitrchan (Mask.). Australia ... 
OrthczHiPrcvlonga {Xyowg). West Indies 

RIiPiociHCus c'b idis (Green). Australia. . . 
Dnctylopins cniccoluna. AI a u r j t i u s, 
Argentine Republic 
,, Mhizihr (Alask.l. Australia 
!)iaxpis auiygdali. Mauritius 

Aspidiotu.'i drticulntua. South America... 

cydonlx. 1 ’uited States, 
Ceylon, Ivlauritius, West 
Indies 

rnindlbr (Siym.). Australia, 
i\rauritius 

(' hionaspis minor. West Indies, Porto 
Rico 

P'iorinia acneix. Australia 

Aphis gossypii. Hawaii 

,, sp. ^Mauritius ••• 

.S”c.v//k/.v vircsccns (Fairni.). AustralicU ... 
PsylU iuaciiv decurrcntis (Frog.). .Aus- 
tralia 

Candida (Frog.). Australia 
P.u'udococcits (Hawaii) 

,, citri (Hawaii) 

,, virgaius (Hawaii) 

,, pamentnsns (Hawaii) 

Sahsciia olav (Hawaii) 


Peas and beans. Leaves. 
Medicago satha. Leaves, 

; Cajanns indie ns. T.eaves and 
fruit. 

Legumes. Leaves. 


Phaseolere. Stems. 

Cajanus indicus. Stems. 
Peas and beans. Leaves and 
stems. 

Acacias. Stems, 


i Legumes. Leaves and stems. 

! LciiCivna glaitca. Stems. 
Acacias. Stems. 

('ajanus tomariiidus. Stems. 

: Ctesalpinicau Leaves and 
stems. 

Acacia sphxrocephala. Bark. 
.Acacias. Stems, 

11 xmaioxyJon campechia- 
num. Stems. 

.Acacias. Leaves and stems. 
A rack is h ypogxa. deer 

arietinum. Roots. 

Albizsia lophanta. Leaves- 
,, Lehlieh. Bark and 
stems. 

Tamarhidus ijidica. Stems. 
Canavalia ensiforniis. Stems. 


Acacia Io}igijolia. Stems. 

PHhecolohium. S a ma n, 
C wsalpinia pulcherrhna^ 

Cajanus indicus. Stems. 
Acacias. Stems and leaves. 
Legumes, Stems and leaves. 
Vida faba. Stems and leaves. 
.Acacias. Bark. 

I . Icucm decurrens. Stems. 

I .Acacias. Leaves, 
i Legumes. Stems and leaves. 


Cajanus indicus and Crota- 
laria. Stems and leaves. 
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1 A > <\y /'. nf^>„hsen:f.v. 

Fic. 74. 

A. Stem of Cajanns iudicus (Pigcon-pca) showing chrysalids of an 
undetermined species of Terias. 

B. Pod of Mucima ntilis showing chrysalids of an undetermined :7pccics 
- of Terias. 



AVERAGE ANAEYSES. 


In the following tables will be found the averages of 
the analyses occurring through this work. Tlie albuminoid 
ratio has been calculated on the digestible matter and the 
nutritive value expressed in starch according to Kellner’s 
melliod. 

The coefficients of digestibility adopted represent the 
average of the American data and of those of Kellner. 


Cellulose -E sugars + 

per cent. 

non-nitrogenous 

Forngc 
per cent. 

Hay 
per cent. 

matter ... 

70 

.. 67 

■■ 43 

Fat 

90 

. 62 

... 50 

Nitrogenous matter 

90 

70 

... 65 
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Abrtis frecatorius (climbing shrub), 
medicinal uses, 371 

— poisonous, 240 

Acacm adansonii (shrub), gum con- 
tains tannin, 328 

— anetira^ chemical composition, 


— arabica (tree), geographical dis- 

tribution, 325 

medicinal uses, 383 

yields gum aiabic, 324 

— ataxacantha (shrub), producing 

whitish gum, 329 

— catechu (tree), historical refer- 

ences to, 343. See also Catechu 

productions of, 327 

cnltriformis (shrub), stems of, 
4 t I 

— dealbaia (shrub), gum, its quali- 

ties and analysis, 329 
medicinal uses, 383 

— decutrens (shrub), gum, its char- 

acters and quality, 32g 
faruesiana (shrub), flowers 
aromatic, 32g 
gum, 32Cj 

— fasciciiliitcij flowers aromatic, 329 
gum inferior, 329 

— homalo^hylla , chemical compo- 


sition, 2Q9 

— — gum, characters of, 330 

— horrida, gurn, 330 

— jacquemontii^ 2 qo 

gum, quality and uses, 328 

— jidibfisshi (treei, leaves used as 

tea, 3g8 

~ leiopkylla (tree), percentage of 
tannin yielded by, 343 

— leiicobhiiva (shrub), gum, char- 

acters of, 328 

— ■ — medicinal uses, 3^3 • , 1 1 

— - -- percentage of tannin yielded 

by, 343 , j 1 1 

tnelanoxylon, leaves and piiyi- 

lodcs of, 331 

— modesta (tree), gum, its amount, 

quality, and use, 328 

— - valuable as fodder, 300 

— myrUjaUa (tree), leaves used as 

substitute for hops, 398 

— odoratissima, medicinal uses, 383 

— pendula, gum, 330 . . 

valuable as fodder in time of 


drought, 209 


Acacia pycnantha, producing gum 
of inferior quality, 330 
rugula, contains saponin, 383 

— salicindj 300 

scleroxylon (tree), wood, its den- 
sity and breaking strain, 366 

— - xe 7 icgal^ gum, 326 

— - sieheriaua^ valuable as fodder, 

300 

— s'^., chemical composition, 299 

— - melliferous, 308 

— - spirorhis (tree), wood, its den- 

sity, elasticity, and cohesion, 
366 

- s}(ndya^ gum produced by, 327 
-- ionientosaj produces gum of 

second quality, 328 

— tortiUs, gum quality inferior, 328 

— (trees), various species, percent- 
age of tannin yielded by, 342, 
343 

^ yielding tanning 

matters and dyes, 342-345 

— - (trees and shrubs), various 

species, gum produced by, 327 

— — - medicinal uses, 383 

yielding wood for 

cabinet-making and building, 
363-366 

-- various species of, 333 

— used for textile purposes, 

389 

valuable as fodder, 299 

- in time of drought, 

299, 300 

- yielding tanniferous bark, 

333 ' . , 

_ acceleration of germina- 

tion of seeds, 333 

soil suitable for, 333 

- 7;erel\ valuable as fodder, 300 

— vernicifiita (shrub), reputed 

lioisonous, 245 

.Acacias with tannin-producing bark, 
insects which attack, 418, 420, 
422 

Acrocarpus fraxinif alius (tree), 
wood, uses of, 366> 

Adenanthera jalcaia (tree), wood, 
uses of, 367 

— - pavonhia (tree), gum, 330 

medicinal uses, 383 

wood, uses of, 367 

Adesmia halsamica^ gum, 315 
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Aerial organs of plants, fixation of 
atmospheric nitrogen by, 33 
£schynomene as-pera (shrub), wood, 
uses of, 347 

(tree), textile uses of, 385 

Africa, South, yield of soy bean in, 
185 

-- West, copals found or i)roduced 
in, 322 

Afzelia africana (tree), seeds edible, 
394 

— bijit^a (tree), medicinal uses, 376 

— species, wood, qualities and uses 

of, 35b 
Agathiii, 320 

Agaii grandiflora (tree), medicinal 
uses, 371 

uses of wood, 347 

Agricultural implements, wood used 
for, 357, 363 

Agroinyza^ attacking cow-pea, 208 
Cuban Dolichos, 123 

— - phaseoli^ ravages among kidney, 

French, or haricot beaus, 164, 
168, i6q 

Albhzia amara (tree), leaves used 
to compose “ J \'ree tea,” 3 qq 
— ^ — — medicinal uses, 383 

— anthelniintica (plant), mi'dicinal 

uses, 383 

- lebbek, beetles attacking. 303 
gum, characters and quali- 
ties, 330 

■ leaves, chemical composition, 

301 

— ~ ^ dried, used to enrich soil, 

301 

medicinal uses, 383 

percentage of tannin con- 
tained in bark, 345 

pods, nutritive value and 

chemical composition, 301, 302 
— stems and pods of, 305 
valuable as fodder, 301 

— Lophanta (tree), medicinal uses, 

383 

7:: valuable as fodder, 303 

— procera (tree), bark used as tan, 

345 

gum yielded by, 330 

valuable as fodder, 303 

— Sassa (tree), gum, 332 

— stiPulata^ gum, 332 

injurious to live stock, 245 

valuable as fodder, 301 

— (trees), _ various species of, used 

for building, 367, 368 
Albumen, production by hairs of 
plants, 34, 35 

Alcohol manufactured from fruit of 
carob tree, 308 

from pods of P'tihecolohium 

suman, 308, 309 


Alcoholism, chronic, plants used as 
remedies in, 376 

Alg®, lixation of atmospheric nitro- 
gen by, 2O, 27 

Algaroba, 3g8. See also Prosopis 
julifiora 

Algarobia glaudulosa (tree), gum 
exuded by, nature of, 332 
Algeria, importation of soil from 
sulla prairies in, to establish 
Sulla in Andalusia, 43 

— ■ pea-nut in, yield of, 54 
Alinite, 45 
Aloes-wood, 35b 

Aloexyhin agallochnm (tree), wood, 
qualities of, 356 
Amaranth, 358 

Amberique, 140. See also Pkaseo- 
Ins helvolus 
Amboyna kino, 319 
AnibrenddCj 85, 89. Sec also 

CiijtntKs indicns (pige<in pea) 
America, A’orth, species of Desmo- 
diiim culliv<aed in, 108 
Ammonia, a])sori)tion by tobacco 
plant, 17 

— - - - by ^vheat, 17 
Amritsar, gum produced in, 328 
Amygdalin in d'Achery pea, 231, 

232 

fivtuid (plant), medicinal 
uses, 371 

— ~ — poisonous, 240 
Andalusia, establisliment r)f sulla 

in, how effected, 43 
Andira inerviis (tree), medicinal 
uses, 378 

— ~ - wood, 347 

— species supplying building wood, 
,347 

Audiyin, glucoside, plant contain- 
ing, 378 

Angelica wood, 360 
Angel im, building wood, varieties 
^of, 347 

— • li grappes, tree knoivn as, 362 
Angico, building wood, 363 

— red, building wood, 370 
Anjou an, wild am be ri (pie found in 

147, 148 

indigo plant of, 200 

Anthracnosc, pods of bean with 
blotches of, 416 - 

Aphis sp. attacking common bean, 
205, 206 

Apios tuberosa (liane), yielding 
edible tubercle, 390 
Apuleia ferrea (tree), wood, uses of, 

356 

— price ox (tree), wood, 356 
Arabin, constituent of gums, 311 
Arachis afneana, 54 

— - asiaiica^ 54 
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Arachis hyfogwa (ground- or pea- 
nut), amount of oil in seeds, 
57 

ash, percentage in composi- 
tion, 63 

composition, 56, 57 

average for various coun- 
tries, 57 

percentage, 59 

conditions essential for good 

green-manuring or fruit crop, 

65, 66 

crop fertilizing matters with- 
drawn from soil by, 58, 59 
— - — cultivation of, 50 

as main crop, 50, 51 

- as subsidiary crop, 51, 52, 


by sugar-cane growers, 6 q 

— chief centres for, 69 

climate suitable for, 51 

purposes of, 60 

soils suitable for, 50 

description, 49 

. dry matter, composition, 61 

mineral content, 63 

fatty matters, 57, 58 

geographical distribution, 49 

harvesting of crop, 53 

_ — Mauritian variety, 48 

— — nutritive elements, propor- 

tion of, 60 

oil produced from, 48 

origin of, 47 

— — products, 66 

— — season of maturity, 53 

— - - seeds of, chemical contents, 


— — oil extracted from, 66, 67 
sowing of, method, 52 

— — spread by agency of Magellan 


Expedition, 48 

— starch in, characters, 249 
— . — grains in, 252 

— stems and leaves of, composi- 
tion, 6r, 65 

— - content in water and nitro- 

J 1 ft 

used as hay, 6 q 

— substances manufactured 

from, 66 . ■ ^ 

— total harvest, composition, 64 

— used m manufacture of choco- 


late, 66 

— uses of, 66 

— value as green manure, 51, 6g 
-- weight and number of seeds 

per pod, 56 

— yield, 54 r ^ ^ t 

— - - influence of methods ot 
cultivation on, 55, 56 . 

__ „ on sugar plantations, 56 
— ■ varieties, 54 


Asia, Western, green pea native of, 
^35 ^ 

As-palathus arhorea (tree) medicinal 
uses, 371 

Asthma, treatment ofj plants used 
in, 375, 378 

Astragalus heraiensis, gum, vap 
nish made from, 315 

— species of, producing gum traga- 

canth, 315 

— all shrubs should 

not be tapped at once, 315 

— (under-shrub), dangerous, 240 

— valuable as fodder, 281 

Astringents, plants used as, 383, 384 
Astronium fraxmi folium (tree), 

wood, quality and uses of, 361 
Atwater, absorption of atmospheric 
nitrogen by Leguminosae, 1 5 
Australia, commercial value of bark 
used for tanning in, 335 

— cultivation of cowpea in, 215 

— food value of Phaseolus mungo 

— gum-producing acacias ot, 329, 

330. . 

— interior of, species of acacia used 

as fodder in, 299 

— Leguminospc used as building 

wood in, 364, 365 

Avere. See Uolichos lahlah (Bona- 
vis bean) 

Azoiohacter chroncoccuviy effect of 
sugar on, 42, 43 

fixation of nitrogen by, 46 

Azotobacters, assimilation of ni- 
trates by, 42 


B. 

Bacillus radicola, assimilation of 
nitrates by, 42 

Bacteria belonging to Legumlnosae, 
“ calcophile ■’ and calco- 
phobe,” 41 

conversion of soluble into 

insoluble nitrogen by, 41 
— formation of races, 41 

— fixation of atmospheric nitrogen 

by, 26, 27 

— in root nodules of I.eguminosae, 

21 

living at first at ex- 
pense of plant, 40 

— mode of entrance, 37 

secretion of viscous 

matter, 37, 40 

— transformation into 

bacteroids, 38, 39. 4'0 
— ultimate fate of, 40 

— virulence, 30 

— influence on formation of root 

nodules of Leguminosae, 28, 29 



440 


INDEX 


Bacteria inoculated, action on pre- 
viously sterile peat, 43 

— part played by, in fixation of 

atmospheric nitrogen by Legu- 
minosae, 25 

— specificity of different kinds for 

different members of the Legu- 
minosae, 45 

— symbiosis with Leguminosae, 21, 

26, 27 

Bacterium isolated from lucerne, 
effect on nitrogenous matter in 
soil, 45 

Bacteroids, conversion of bacteria 
of root nodules of Leguminosae 
into, 38, 39, 40 

— dissolution by ferments secreted 

by leguminous plants, 4^ 

-- products of, use of, made by 
leguminous plants, 41 
Balland, amount of phosphoric acid 
contained in green pea, 137 

— analysis of clover seeds, 2gi, 292 
of pigeon peas, 88 

— chemical composition of seeds of 

cow-itch, 128 

— composition of Medicago sdtiva^ 

286 

— limits of composition for com- 

mon beans, 204 

— phosphoric acid in seeds of bona- 

vis bean, 122 

— weight of seeds of bonavis bean, 

121 

Balsam, black, ceremonial uses, 318 

— - See also Pent balsam, T oln bal- 

sam 

Balsams, nature of, 313 
Bambarra ground-nut, 70 

see also V oandzeid snbter- 

ranea 

Bafhia laurifolia (tree), producing 
tannin and dye, 337 

— nitida (shrub), dye-producing, 

, r J 

— species of, uses of wood, 347 

— - ^ee also Camwood 

Baftisia tinctoria (tree), medicinal 
uses, 372 

Barbados, ground- or pea-nuts in, 
vield of, 33 

Barclay, j.. notes on guango, 309 
Bark used for tanning, commercial 
value in Australia, 335 

— . method of stripping, 334 

Barley, results of crops raised on 
solutions respectively rich and 
poor in nutritive material, 24 
Baron, yield of oil from seeds of 
ground- or pea-nut, 67 
Baskets, plants used for making, 

383, 387 

Bassora gum, 328 


Bassora gum, composition, 311 
Bassorin, constituent of gums, 311 
Batocera rubus^ beetle attacking 
Albizzia Lebbek, 303 
Bauh'inia Carronii (shrub), melli- 
ferous, 3g4_ 

— gum-producing species, 320, 321 

— malaharica (shrub), leaves and 

buds edible, 304 

- furpiirea (tree), flowers edible, 


— - medicinal uses, 378 
valuable as fodder, _ 293 

— reticulata (tree), medicinal uses, 

378 

valuable as fodder, 293 

— species used for tanning and 

dyeing, 339 v • . 

— iouicntosa (shrub), medicinal 


uses, 378 

— Vahlii (shrub), seeds edible, 304 

- Tdriegata (tree), medicinal uses, 

378 . 

— various species of, used tor tex- 

tile purposes, 388 

_ — — wood, qualities and uses 
of, 35^. 357 
Bean, 201 

- sec also J'icia {aha 

— mention in antiquity, 6 
Beans, various, contribution of 

organic matter to soil per hec- 
tare, 265 

- - fertilizing matters contained 

in ash and dry matter, amount 
abstracted per hectare, 265, 266 
Beech, Indian, 353 
Beer, frothy, manufactured from 
fruit of “ Algaroba,” 399 
Beetles attacking Albizzia Lcbbek^ 


Reijerinck, assimilation of nitrates 
by Bacillus radicicola, 42 

— corpuscles possessed by Legu- 

minosae, 41 
Bengal bean, 128 
„ see also Mucuua ntdis 
Berbcrin (alkaloid), plant contain- 
ing, 378 . 

Ijerlhiia acuminata (tree), wood, 
uses of, 357 

— sp., wood, qualities and uses of, 

357 

Bertlu'lo-, action of soil on fixation 
of nitrogen, 15, 16 

— maintenance of nitrogen in un- 

cultivated soil, 26 

Bladder diseases, leaves of plants 
used for, 383 

-- stone in, wood providing remedy 
for, 376 ^ 

Blcnnorrhagia, treatment of, plant 
used in, 384 



INDEX 


441. 


Bloom poison, 243 
Boats, wood used for making, 350 
Bocoa -prouacensis (tree), wood, 
quality and uses of, 348 
von Boeyer, production of artificial 
indigotin, 33S 

Bois de caliateur, 354. See also 
Bierocarpus stintalinus 
Bombay, pea-nut in, average com- 
position, 57 

— — yield of, 55 

Boname, analyses of DoUchos 
biftoYiiSj 110 

calculations ns to yield of soy 
bean, 185 

— manganese in ash of various 

plants, 228, 22g 

— percentage composition of pods 

of Pithecolobiuvi samajij 308 
-- prussic acid in Leguminosae, 231 

— seeds of Tcplnoxia Candida as 

food fur live stock, ig6 

— yield of Crotalaria at Agronomic 

Station, Mauritius, 102 

of dry ground- or pea-nuts, 

55. 

Bonavis bean, 116 

— sec also DolicJios lahlah 
Bcnema and Thiel, theory of assimi- 
lation of nitrogen by plants, 42 
Bottomley, Professor, manufacture 
of niiro-bacterinc, 44 
Boussingault, absorption of nitrogen 
from air by plants, g, 10, ii 
Bowdichia major (tree), medicinal 
uses, 378 

„ — wood ofj quality and uses, 
357. 

-- virgiUoides (tree), medicinal 
uses, 378 

wood, quality of, 357 

— medicinal uses, 378 

Box poison, 243 

Brachysema undulatum (shrub), re- 
puted poisonous, 240 
Brazil, Arachis hypogwa (ground- or 
pea-nut), indigenous to, 47, 48 
Leguminosee yielding building 
wood in, 347, 348, 350, 355, 35^, 
357, 358, 359, 361, 362, 363, 3^4, 
365, 368, 370 

— - Phaseolus Caracalla probable 

native of, 139 

- w’ood of species of Machtcrium 

growing in, uses, 352 
Bronchitis, plants used as remedies 
for, 375, 376 , 

Browned coccinea (shrub), medicinal 
uses, 378 

Bruchus destructive to pigeon-pea, 
. 03, 04 

Building, wood for, Leguniinoste 
yielding, 34fi“37^ 


Burkill, chemical analysis of Indian 
variety of Psophocarpns teira- 
gonolobus (Pois carr^, 174 

— original habitat of Psophocarpits 

tetragonolobuSj lyi 
Burma, Leguminosse yielding build- 
ing wood in, 351 

— peas produced in, prussic acid 

content, 237 

Bntea f rondo so. (tree), bark used for 
textile purposes, 385 
charcoal from, used for gun- 
powder, 347 

— - kino gum produced by, 316 

— - - - medicinal uses, 372 

— — tannin and dye produced by, 

337 

— ' superba (climbing shrub), wood 

of, 348 

Butyric acid obtained from fruit of 
carub tree, 2g7 

C. 

Cabinet making, wood fur, Legu- 
ininosa; yielding, 34O-370 
Cacaos, best manure for dressing, 
rg8 

Cmsalpiniem, i, 2 

— differentiation from Papilion- 

uccm, 2 
edible, 394 

— - gum and resin producing, 320 

— leaves, 5 

— medicinal uses, 378 

— ■ ornamental, 410 

— producing tanning matter and 

dyes, 33g 

— species valuable as fodder, 293 

— suspect and poisonous species, 

244, 245 

— tribes, 2 

— used for textile purposes, 388 

— yielding wood for cabinet mak- 

ing, building, &c., 35b 
Cicsalpinia Uonducella (climbing 
shrub), medicinal uses, 380 

— - coriaria (tree), cultivation of, 

340. See also Dividini 
- digyna (tree), analyses of crushed 
husks, 340 

seeds contain illuminant oil, 

394 

— Sappan (climbing shrub), medi- 

cinal uses, 381 

— sepiaria, gum producing, 321 _ 

— species of, yielding tanning 

matters and dyes, 340, 341 
Cajanus bi color, 86 

— fiavHS (shrub), textile uses of, 

387 . , . 

— indicus (pigeon pea), as inter- 

crop, g3 
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Caja7iiis indicuSj description, 85 

inflorescence and green fruit 

of, 87 

— — leaves and branches, chemi- 

cal composition, 2B1 

— “ — and husks, analysis, 89 
medicinal uses, 372 

nutriment values of green 

fodder and hay compared, 27. . 

279 

pests of, 8g, q3, 94 

plants sheltering vanilla 

plantation, 92 

pods, analysis, 88, 89 

seeds, 88 

analysis, 88, 89 

sowing and growth of, 86 

starch grains in, 250 

in, characters, 249 

stem showing chrysalids _ of 

undetermined species of Terias, 
424 

— — stems and lea\'es, chemical 

and mineral composition, 90, gi 
■ use as green manure, go, 93 

— — uses other than for food, 92, 


03 

— value as food and fodder, 88, 
89, 91, 93, 281 

- yield of, gi, 92 

CalUaudra H'lldehrantii (tree), 
wood, 368 

— lloustoni (plant!, medicinal uses, 

384 . . , , 

— portoriceusis (tree), gum eluded 

by, 332 

Camels, Leguminostc useful as 
fodder for, 282, 288, 300 
Campeachy wood, 341, 3 b i 

— — see also H seniatoxylotL CiVti- 


pcachianum 
Camwood, uses of, 347 
Canavalia emari^ivata, 73 

— efuijnrniis (Jack bean), 73 

as intercrop at Reduit, 78 

chemical composition as fod- 
der, 81 

. compared with that of 
haricot bean, 76 

— cultivation of, 74-76 

— in Mauritius, 74 

leaves of, chemical composi- 
tion, 84, 85 

method of planting and grow- 
ing, 80, 81 

mineral composition, 82 

nitrogen content, 82 

nutriment values of green 

fodder and hay compared, 278, 


279 

pods, mineral composition of, 

79, 80 


Cmiavalia ensijormis^ seeds and 
podSj composition of, 77 

— - - starch grains in, 256 

in, characters of, 249 

value as food, 74 

;is green manure, 80 

— — yield, 75 

-at Hawaii, 83, 84 

— ■ gludiata, 73 
pods edible, 392 

— - obtusifolia (liane), 73 

— • dangerous, 240 

de Candolle, early cultivation of 
lentil, 125 

Cape of Good Hope gurn, 327 
Caragena (shrub), species of, uses 
of wood, 348 
Carob tree, Indian, 351 
Carpentry, woods used for, 348, 
35 5 , ’356, 357 , 358, 359 , 363, 

364 

Carts, wood u>ed for making, 350 
Cassia a urea (shrub), flowering 
branches, 403 

— auricutata (tree), analyses of 

bark, 339 

— fistula (tree), flowers and leaves, 

405 

- (tree), flowering branches, 

407 

— lii'vigata (>hru])), regarded with 

suspicion, 244 

— mimosoides (shrub), regarded as 

dangerous, 244 

— occidvjitalis l^lirub), branches of, 

381 

— - regarded with suspicion, 244 

— sophera (shrill)), regarded with 

sus])icion, 244 

— sp.. leaves ])urgative in action, 

244 

• siieries yielding tanniferous 
bark, areeleration of germina- 
tion of seeds, 333 

— . . - - - -ull suitable for, 

333 

yielding tanning matters and 

dyes, 339, 340 

— stiirtii (shrub), suspected as 

poisonous, 245 

- various sjiecics of, medicinal 

uses, 378-380 

wood, qualities and uses 

of, 358 

Casianospernuim anstrale (tree), 
seeds, chemical composition, 
3 QO 

— edible, 390 

— - wood, (piality of, 348 
Catarrhal troubles, treatment of, 

plant employed for, 384 
Catechu, 327 
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Catechuj amount exported from 
India per annum, 344 

— black, preparation of, 344 
— , forms of, 343, 344 

— pale, preparation of, 344 
— - used in tanning, 327 
Caterpillars, bonavis beans de- 
voured by, in Mauritius, iig 

Cathartic acid, plant containing, 
378 

Cattle fodder, value of pea nut 
cake as, 68 

— Leguminosae useful as fodder 

for, 281, 282, 28g, 20T, 2Q4, 2g(j, 
300, 304, 308, 309, 310, 398 

valuable as fodder for, 398 

Cellulose, high proportion in husks 
of manioc pea, 114 

— question of digestibility, 276, 277 
Centrolubiuni, species of, yielding 

building and cabinet-making 
woods, 348 

Cerasin, constituent of gums, 311 
Ceraionia Siliqna {carob tree), 
chemical composition, 294, 295 

description, 293, 294 

fruit, alcohol manufactured 

from, 308 

— — — butyric acid obtained from, 

297 

— nutritive value of, 297, 308 

— — — tannin contained in, 295 

use as forage in cam- 

paign^, 296, 297 . 1 . 

— „ _ _ used as human food in 

times of famine, 308 
-- - method of propagation, 294 

-- - proportion of sugar in, 295 

soils suitable for, 294 

— sowing of seeds, 294 
use of, in Palestine, 297 

-- valuable as fodder, 294, 295, 
207, 308 

— — wood of, quality and uses, 

358 

yield, 294 , , r 

Cercis Siliquastrum (tree), wood or, 
quality and use, 358 
Chalot, food yalue of tubercles pro- 
duced on roots of manioc pea, 

III 

— pinching off stems from roots of 

manioc pea intended as food, 

1 ■ Q 

Charcoal, trees producing^ 3Qo 
Chick pea, 94, See also Lker ane- 

tinum , 1 la 

Chili, Leguminosm yielding build- 
ing wtx>d in, 355 , 

Chinese, chief preparations from soy 
bean seeds by, 190, iqi 
C hocolate, use of pea-nut in manu- 
facture of, 60 


Church, Professor, analysis of seeds 
of pigeon pea, 88 

chemical analysis of carob 

tree, 294 

composition of soy beans, 

188 _ 

Cicer arieiinuin (chick pea), 94 
— ■ — countries in which cultivated, 
94. 95, 98 

— — dried stalks and fruit, chemi- 

cal composition, 97 

green stalks, flowers, and 

fruit, chemical composition, 97 

— — medicinal purposes, 372 
mineral matters in, 99 

— - • nitrogenous matter in, 95 

— ■ — seeds of, chemical analysis, 

94, 95 . , 

and mineral composi- 
tion, 96 

husks and leaves, nutritive 

elements in, 97 

weight per cent., 93 

starch grains in, 250 

— in, characters of, 254 

— — use as fodder, q6, q8 

as food and method of pre- 
paration, 98 
yield of, 98 

— — ■ ■ — -on irrigated and unirri- 

gated lands, 98 

Climate influencing composition and 
properties of gums, 329, 330 
Clitoria Teruatea (lianc), blue dye 
obtained from, 337 

— . — medicinal uses, 372 
Clostridium 'pasteurianumj fixation 

of nitrogen by, 45 
Clover, red or field, 291 
see also Trifoliiun ^ratevse 

— substitutes for, 108, 109 
Clover-hay must be kept dry when 

used as fodder, 291 
Clover-seeds, analysis, 291, 292 
Coach-building, woods used for, 

354, 356, 357, 360, 361, 362, 363, 
364, 365, 367, 369. . , ,, 

Cochin China, Leguminosae yielding 
building wood in, 351, 359, 37t> 
Coco-nut trees, sowing peas among, 
as green manure for, 225 
Coffee, roasted soy beans used as 
substitute for, 191 

Colcoptcra attacking Leguminostc, 
4i7-4'*JO 

Colouring reactions of true gums, 
312 . 

— reagents, behaviour of mixed 

gums in presence of, 312 
Colidea nepalensis (shrub), wood, 

348 

Colvillea racemosa (tree), flowering 
branches, 409 
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CoQimercial importance of Legu- 
minosae, 4 

Comphalobium imchiatuvt (shrub), 
dangerous, 242 

Confectionery, best gum for, 328 
Congo, pea-nuts in, average compo- 
sition of, 57 

— pea, 85, 89 

— ■ — see also Cajanus indicKs 

(pigeon pea) 

Copahu balsam, therapeutic appli- 
cation, 381 

Copaifera bracteata (tree), wood, 
qualities and uses of, 338 
Copaifera copallina (tree), produc- 
ing green copal, 321 

— guianeasis (tree), medicinal uses, 

381 

— Mopane, copal derived from, 322 

— various species, wood, qualities 

and uses of, 358, 359 
Copal, foasil, where found, 321, 323 

— green, tree producing, 321 

— hard, 3^3, 3^4 

— semi-hard, varnishes produced 

from, 324 

Copals, African, 321 

— classification of, 321, 322 

■ — manufacture of varnishes from, 
321 

— preparation for commerce, 321 

— West African commercial, 

enumeration, 322 
Copaltic, 332 

de Cordemoy, H. J,, composition of 
true gum arabic, 324 

— — — composition of Tolu bal- 

sam, 318, 319 

conditions to be fulfilled 

by gums in conformation with 
trade recpiirements, 313 

_ definitions of resins, 314 

- description of d'Achery 
pea, 156 

— gums yielded by acacias, 

330 

-on copals, 321 

_ — __ resin produced by 
Hymenxa Coarbarilj 323 
Cord-making, plants u§ed for, 388 
Cordyla africana (tree), gum pro- 
ducing, 317 

wood, quality and uses of, 348 

de Cormcroy, Dr, H. J., categories 
of gums, 311 

Corolla, wanting in locust tree, 2 
Corpuscles in protoplasm of nodule 
cells of Leguminosie, lO 
Cossigny, Mauritian variety of 
ArachU hypogeea (pea-nut), 48 
Cough, treatment of, syrup used in, 

382 


CoHviaromia odor ala (tree), seeds, 
volatile principle, 392 

(wood), density and breaking 

strain of, 349 

- quality and uses of, 348 

see also Guaiacum wood 

Courbaril. See Uymenxa Courbanl 

- wood, 361 

see also Astroniitm fraxini- 

folium 

Cuurbarin copal, character, 323, 324 
Convcrtiircs (covering plants), ad- 
vantages of, 267 

Cover crop, lima bean employed as, 
157, 158 

Cow-itch, 128 

— sec also Mitcuna fruriens 
Cowpea, 206 

— - see also Vigna catfang 

- black variety, 220 
wild, 221 

— yellow, nutritive matters, price 

per unit, 276 

Cowpeas, as green fodder and hay, 
co-efiicients of, digestibility 
compared, 277 

~ green and grey Madagascan, 
mineral composition of decorti- 
cated seeds compared, 212 

of c]i-y husks 

compared, 212 

of whole crop 

compared, 214 

— - yellow and grey, nutriment 

values of green fodder and hay 
■ fodder compared, 278, 279 
Cows, Leguminoste suitable as 
fodder for, 293, 395, 299, 300 
Crotalaria, 99 

- alaia (shrub), poisonous, 240 

- harhata and C , jtilva^ wood, uses 

and tiLiality of, 349 

- dry matter, c hcmical and mineral 

composition, 103 

— - fertilizing matters, sum of, con- 

tained in total harvest, 103 

— fulva, stems with finwers, roi 
--- fiincea (shrub), in state of hay, 

chemical composition, 282 
-- — stems, “retting’’ of, 387 

stems and leaves, 386 

— for textile pur- 
poses, 385, 387 

yield per hectare, 387 

u.'C in restoring soil fertility, 

104 

yielding Indian or Sunn 

hemp, ]oi 

- lab nr ni folia (shrub), textile uses 

of, 387 

- mitchelln (shrub), suspected 

poisonous, 24i 
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Croialaria, natural substance, 
chemical and mineral composi- 
tion, 103 

— retusa, stem,- flowers and fruit, 

100 

— sagittalis (shrub), dangerous, 

240 

— species used as fodder, 282 
• — use as green manure, 102 

— — for sugar-cane, go 

— uerrucosa (shrub), medicinal 

uses, 372 

— yield at Agronomic Station, 

Mauritius, 102 
Crotalism in horses, 240 
Crudia zeylmiica (tree), wood of, 
ciuality and uses, 350 
Cuba asparagus bean, 123 
• - - see also Dolichos^ Cuban. 
Cuzent, agathin and xanthoagathin, 
320 

Cyclolobiutn (tree), wood of, qual- 
ity, 340 . . 

Cylistii scariosa^ tannin containing, 
337 

Cyuometra cauU flora (tree), pods 

edible, 304 

— folyandra (tree), wood of, quality 

and uses, 359 

— rtim'ifiora (tree), medicinal uses, 

381' 

wood, quality and uses, 3513 

Cytisin, poisonous alkaloid, 241 
CyUs.it.'i proUferus (shrub), descrip- 
tion, 282 

— - - valuable as fodder, 282 
yield of, 282 

• - (shrub), poisonous, 241 


D. 

D.atRV cattle, use of pea-nut cake as 
fodder for, 68 i 

Dalhfrgia arborea (tree), medicinal 


uses, 37? , , , . n 

- - cocinnchmensis (tree), uoon 

valuable and beautiful, 35° 

- - laccifera, lac producing, 317^ 

hit'ijoUa (tree), bark used for 
tanning, 337 

wood of, quality, 340 

- melonoxylon (tree), wood, qual- 


ity and uses of, 349 
Sii^oo, wood valuable, 350 
species of, valualile as foddei, 
282 

yielding ivood for building 

and cabinet-making, 349-351 
Deherain, absorption of atmo- 
spheric nitrogen by plants, 13 
Denaiffc, comparative analyses o 
French and common beans 204 
- description of Phaseolm sphseri^ 
CHS sidfiircusj 170 


Denaiffe, notes on Phaseohis cara- 
calla^ r3g 

Derris eUipiica (shrub), medicinal 
uses, 372 

— - nliginosa (climbing shrub), tex- 

tile uses of, 387 

Desbassyiis, J., early employment 
of peas as rotation crops by, 
258, 25Q 

D esmanthus virgatus (herb), chemi- 
cal composition, 303 

valuable as fodder, 303 

Desniodium acuminatnmj 108 

— Cd'Spiiosiirn, loy 

— — medicinal uses, 374 

— canadense j 108 

— giingeticnm (shrub), medicinal 

uses, 374 

— heierophylliim^ loy 
- maiiritianum, log 

— - iiiidifiorinUj 108 

— oxybracteinUj rog 

— Scalpe, 109 

— • sp. (undershrub), leaves con- 
taining blue colouring matter, 
337 . . , 

-- species of, yielding timber, 351 

— tilixfoUuvi (shrub), textile uses 

of, 387 

— tortiiOSHjn_, 104 

_ — leaves and stems, chemical 
composition, 106 
season for solving, 105 

— - - use as green manure, 104 

value as fodder, 104, 106 

— - - yield of, loG 

— • irifiormn, log 

chemical composition, 107 

- description and habit, 107, 

108 

medicinal uses, 374 

mineral composition, 108 

_ — - substitute for clover, 108 

— triquetrum^ stems, flowers, and 

fruit, 105 

— - nmheUatmnj ia8 

— valuable as fodder, 282 
Oesruisseaux, A., notes on pigeon 

pea by, q3 

— -wild indigo plant in Anjouan, 

200 

_ variety of bonavis bean, 122 

— of * Phaseolus helvolns, 

148 

Detariuni microcarpnm (tree), 
poisonous, 245 , , 

senegolense (tree), fruit edible, 

395 

-- sp. (tree), violently poisonous, 

-- (treses), various species, wood, 
qualities and uses of, 35^1 
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Dholl hravate_, iood obtained from 
pigeon pea, 88 

Diabetes, bread and biscuits for 
sufferers from, manufactured 
from soy bean, igi 
Dialiitm nitidum (tree), fruit edible, 
dQS 

- - - medicinal uses, 382 

- • (trees), various species, vood, 

qualities and uses of, 35Q 
Diarrhoea, bark and tvood used for 
treating, 378, 382 

Dicoryma faraensis (tree), tvood, 
qualities and uses <ff, 360 
D'lcrostachys cinerea^ gum yielded 

by, 33^ 

wood, uses of, 368 

Didelotid Dufarquetiana (tree), 
wood, quality of, 360 
Dietzell, absorption of atmospheric 
nitrogen by Leguminoste, 14 
Digestibility of fodders, 276, 277 
Dimorfhandra fxcelsti (tree), wood, 
quality and uses of, 3O0 
Dioclea ri'tlexa (shrub), textile uses 
of, 3B7 . . 

Diplotrofis y:uhinensis (tree), wood, 
uses, density, and breaking 
strain of, 351 

Diptcra attacking Leguminosae, 423 
Dipteryx liboensis^ seeds yielding 
oil, 3Q2 

oPpositifoUa, seeds perfumed, 

392 

— - pier opus, seeds ]3crfumed, 392 
Diseases and pcst^i attacking Legu- 
minosip, 415-424 

Diuretics, Leguminosae used as, 374, 
375 , 378 

Dividivi, cultivation of, 340 
Dolichos Ahipa (lianc), edible, 392 
roots edible, 392 

- - hifiorus, ioq 

— - chemical composition, no 

native of India, ioq 

use as fodder, ioq 

- - — ■ yield, 110 

- hracteata, edible pea, 392 

— bidbosus (manioc pea, yam bean), 

1 10 

— bulbs or tubercles of roots, nr, 

1 12 

— — chemical composition, 113, 

114 

husks, proportion of cellulose 

contained in, 114 

immense productivity of, 113 

' — importance as food plant, iii 

— - leaves and stems, chemical 
composition, 115 

- - - pinching off stems from roots 

intended as food, 1 13 


Dolichos bulbs, pods, ripe and 
unripe, chemical composition, 
114 

roots, starch in, characters, 

254 

seeds, chemical composition 

of, 115 

mineral elements of, 115 

starch grains in, 256 

in, characters, 254 

— — value as green manure, 115, 

116 

- Cuban (Cuba asparagus bean), 

123 

attacked by Agromyza, 123 

— — productivity of, 123 

- fdbii'formis, 116 

— seeds, chemical analysis, 116 

— lablab (bonavis bean), 116, 117 

as green manure, 119 

chemical composition, 121 

description, 117, 118 

devoured by caterpillars in 

Mauritius, iiy 

seeds, chemical analysis of, 

120, 121 

phosphoric and in, 122 

- proximate composition of, 
122 

Starch in, characters, 254 

— grains in, 252 

sicms and leaves, chemical 

cumpusition of, j 18 

mineral composition of, 

1 18, 1 ly 

value as fodder, 118 

- - as food in Reunion, up 

- - varieties of, 120 

weights of seeds, 121, 122 

wild variety, 122 

~ scaraha-oides (liane), chemical 
composition, 282 
valuable as fodder, 282 

— - sesquipedcilisy 123 
value as food, 123 

— Sojd, 183 

- tabhivia, edible herb, 392 

- iiniflornSj 123 

fodder yielded by, chemical 

and mineral composition, 124 

seeds, chemical composition, 

123 

Dorat, production of Peru balsam, 
317 

Dragon’s blood, gum known as, 320 
Drought, Phaseolus Mmigo resis- 
tant to, 151 

- - soy bean resistant to, 184 
-- species of Acacia valuable as 
fodder in time of, 299, 300 
Dubard, formation of starch grains, 

24b, 247 
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Dunstan, Professor, phaseolunatin, 
232 

Dyes, Leguminosce producing, 333 
Dysentery, chronic treatment, bark 
used in, 378 

~ — decoction of root used in, 376 


E. 

East Indies, gum arabic from, 325 

— — Leguminosae yielding build- 

ing wood in, 357 

Egyptian pea-nuts, average com- 
position of, 57 

Elephants, Leguminosae useful as 
fodder for, 314 

Emetics, plants used as, 375, 384 
Emmenagogues, plants used as, 381, 

hntada africana used for tanning, 

345 . 

— ^igalobium (plant), medicinal 

uses, 384 

- scandens (climbing shrub), used 

for tanning, 345 

medicinal uses, 384 

Enter olobium lutescens (tree), 
wood, 368 

Epenta faLcata (tree), medicinal 
uses, 382 

wood, quality, uses, density, 

and breaking strain of, 360 

— grandi flora (tree), wood, use of, 

360 

Ervnm ervUla (herb), dangerous, 
241 

— l€ 7 }s (lentil), 125 

food value of, 125 

known in antiquity, 125 

husks, chemical composition, 

126, 127 

- — ■ seeds, proportion of sulphuric 

acid in, 127 

_ _ . . - ^ weight and chemical com- 
position of, 126 
— ■ — starch grains in, 252 

in, characters, 254 

Erylhrina corallodendron (shrub), 
medicinal uses, 374 

— fusca (shrub), medicinal uses, 

374 

- tndica, carob tree, 35 1 
— - leaves edible, 3Q2 

medicinal uses, 374 

— species of, wood, uses of, 35 1 
Erythrophlenm gnineense (tree), 

medicinal uses, 382 

wood, durability and uses of, 

3O0 

- ivorense (tree), wood, density 

and uses of, 360 

— (tree), violently poisonous, 245 


Essential oils, oxidation or hydra- 
tion of, resins derived from, 313 
Eiichresta Horsfieldn (shrub), medi- 
cinal uses, 374 

Europe, introduction of soy bean 
into, 182 

Everlasting pea, 138 
sec also Lathyrns sathus 


F. 

aha 'vulgaris (horse bean), 202 

as intercrop, 203 

chemical composition, 203, 

204 

~ — description, 203 

food for live stock, 202, 203 

Famine, fruit of carob tree used as 
human food in times of, 308 
Famines in India, pods eaten in, 
39Q 

Fat-content of fodders and of con- 
centrated products compared, 
272 

Febrifuges, plants used as, 380, 

384 . 

de Feilitzen, experiments with nitra- 
gine, nitro-bacterine, and inocu- 
lation of soil, 44 

Fenugreek, 2Q2, See also Trigon- 
ella Fa’UHvi-grsecnm 
Ferreirea spcctabilis (tree), building 
wood, 351 

— gum producing, 317 

Fishing nets, plants used for mak- 
ing, 387,389 

Flemingia Grakamtana (shrub), 
medicinal uses, 374 , 

— produces red colouring matter, 

337 

— resin producing, 317 

Florida, beggar-weed, 104. See also 
Desmodinm tortiiosiim 
Flour. See Nete flour 
]'' odder, cow pea as, 214 

— Leguminosm, valuable as, 281- 

310 

use of chick pea as, 96, q8 

of Dcsi}iodiiiin iortnosum as, 

104, 106 

- -- of Dolichos biflorus rog 
value of bonavis bean as, 118 

— yielded by Dolichos itniflorus, 
' chemical composition of, 124 

Fodders and concentrated food-pro- 
ducts fat content compared, 272 
Food flour from decorticated beans, 
chemical composition, 205 

— use of chick pea as, y8 
Food-products, concentrated, and 

fodders, fat-content compared, 
272 
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Food-value of cow pea, 208 

— of DoUchos sesqiivpedalisj 123 

-- of kidney, French, or haricot 
bean, 167 

— of lentil, 125 

— of molasses, 272 

— • of PJiaseolus Mungo ^ 150, 151 

— of pois car re, 177 

— ■ of tubercles produced on roots of 
manioc pea, 1 1 1 
p'orage Leguminosae, 2S1-310 
Forest trees, fixation of nitrogen by, 
3 b 

P'rance, peas produced in, prussic 
acid content, 237 

Franck, absorption of atmospheric 
nitrogen by Leguminosae, 14 

— maintenance of nitrogen in un- 

cultivated soil, 26 
P'remy, composition of Bassora 
gum, 311 

— ~ of soluble gums, 31 1 
French bean, 164 

— - — see also Phaseolus 'iudgaris 

— - Colonics, employment of peas as 

rotation crops in history of, 258 
Fungus theory of formation of root- 
nodules of Leguminosm, 32, 33 
Funguses attacking Leguminosa?, 

Furniture, Leguminosm yielding 
wood used in making, 349, 353, 
366, 368 


G. 

Gadoox Coast, Leguminoste yield- 
ing building wood on, 353, 356, 
3bo 

Galactea, chemical composition, 283 

-- valuable as fodder, 283 

- varieties of, 283 

Galls, distinction of root-nodules of 
Leguminosae from, ig, 20 

Gastralgia, treatment of, plants 
used in, 376 

" Gasirolobhun grandiflorum (shrub) 
destruction by fire suggested, 
241 

— intensity, poisonous, 241 

- species known as “poison 

bushes/’ 24 1 

Genista tinctoria (shrub), medicinal 
uses, 374 

Gilbert, absorption of atmospheric 
nitrogen by plants, 12, 13 

Gisborne, yield of trees producing 
tanniferouS bark, 335 

Gleditsckia sinensis ( tree) wood of, 
coarse-grained and perishable, 
uses, 3C0 

Glucosidc in d'Achcry pea, 231, 232 


Glycine Soja^ 183 

see also Soy bean 

Glycyrrhiza glabra (herb), medi- 
cinal uses, 374 . 

Goat-droppings, chemical composi- 
tion of leaves of Leaewna 
glauca compared with that of, 
304 

Goats, Lcgumlnosm suitable as 
fodder for, 2g3, 2gg, 300 
Gobina, gum produced by Astraga- 
lus beratensis, 315 
Gonorrhoea, treatment of, balsam 
employed in, 381 

Goodia (shrub), foliage poisonous, 
242 

Grandeau, effect of bacteria on 
Leguminosm, 44, 45 

— nutritive elements removed by 

green crop of soy, 186 
Graminca', absorption of mineral 
salts by, 24 

— ■ and Legurninosm, soil resulting 
from decomposition of, respec- 
tively compared, 260 

— atmospheric nitrogen not fixed 

by, 23, 24 

— dependence on nitrogenous soil, 

22 

— phosphoric acid potash and lime 

more abundant in Leguminosae 
than in, 260, 261 

Green manures, Bengal bean, 130, 
134, 135 

honavis bean, 1 rg 

— — Ca;anus indicus (pigeon pea), 

— . — Cana7'alia ensiformts (Jack 
bean), 80 

Crotalaria, 102 

— for sugar-cane, gg 

— > juncea, 104 

— . — Dcsniodiuni iortuosnm ^ 104 

manioc pea, 115 

no withdrawal of mineral 

matter from soil by, 264 
pea-nut. 60, fig 


— Phaseolus 

hehwlus 

(am- 

berique), 14^ 



inanianus (Pois du 

Cap), 

155 



lunaUts 

(I>ima 

bean, 


d’Achcr\' pea), 157 

— — . T €-f)hrosia Canada, igS 
furfurea^ iq 8 

— pea, 135. See also Pisum 

sativum 

Groeger, composition of gum arable, 
31 1 

Ground-nut, 49, See also Arachis 
hyfogsea 

Guaiacum wood, 348 
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Guango, 308, 30Q. See also PUke- 
calobium saiuan 

Gueriu, P.j plants containing prus- 
sic acid, 235 

Guiana, I.eguminosae yielding build- 
ing wood in, 348, 355, 3bo, 361. 
362, 368 

Guignard, experiments with phaseo- 
lunatin, 235 

Guillandina gemhia (shrub), medi- 
cinal uses, 382 

Guillemin '(and others), importance 
of manioc pea as food plant, ii i 
Gum angico, 332 

arabic, African, 324, 325 

gum used to adulterate, 327 

Indian, 324, 325 

export value, 325, 326 

— price of, 325 

uses of, 325 

- — tree producing, 324 

true, classification for com- 
mercial purposes, 324 

- formation in plants, theories 

as to, 312 

■ — qualities necessary to render it 
valuable, 313 
-- second quality, 328 

- - resins, 314 

- Senegal, export from Somali- 

land, 327 

hard and friable kinds, 326 

value of, 326, 327 

- ' Iragacanth, chemical composi- 

tion, 313 

- - in white and yellow Hakes, 

315 . , , 

- - produced by species of Astra- 
gal us, 3^ S 

~ - - soaked in water producing 
mucilage, 3ifi 

Gumniifcrous plants, season for 
exuding gum, 312 
Gums, calcined, 3” 

- classification of, 311, 312 

- composition and properties in- 

fluenced by climate, 320, 

- - conditions to be fulfilled l)y, to 

conform with trade require- 
ments, 313 

- - inferior, 328, 329, 330 

-- mixed, behaviour in presence of 
colouring reagents, 312 

or pseudo-gums, 311, 312 

proximate constituents of, 311 

- - season for extraction from stems, 

313 

soluble, composition, 31 1 

- tanniferous or kino gunts, 31 1, 

. - r 

- - true, colouring reactions 01, 312 
-- — or pcctosic, 31 T, 312 

29 


Gun fuses, bark used for making, 
388 

Gunpowder, charcoal from Butea 
frondosa used for, 347 
— woods used as charcoal for, 347, 


Gymnocladus dioica (tree), extrac- 
tion of saponin from seeds, 242 
■ — poisonous, 242 


H. 

Hi-EMATIN from Campcachy wood, 
341 

Haematoxylin from Campeacliy 
wood, 341 

Hivmatoxylon caui'pechiannm (Cam- 
peachy wood, logwood), colour- 
ing matter obtained from, 341 

medicinal uses, 382 

wood, quality, uses, density, 

and breaking strain of, 361 
H.Tmaturia, astringent for, 382 
Haemorrhoids, treatment of, plants 
used in, 375, 376 

Hairs of plants producing albumen, 
34, 35 

llardwichia binata (tree), use of 
bark for textile purposes, 389 

— — valuable as fodder, 298 

wood, durability nf, 361 

— Manniij leaves valuable as fod- 

der, 2gg 

— piiwata (tree), wood, quality and 

uses of, 361 
Haricot bean, 164 

— — chemical comiiosition of Jack 

bean compared with that of, yO 
„ „ i,ee also Phaseolus vulgaris 
Harrison, Professor, analysis of 
seeds and pods of Pithecolo- 
hinm saman, 309 

Hat-making, plants used for, 387, 
389 

Hawaii, green fodder from Bengal 
bean, chemical analysis, 134 

— results obtained Ironi Jack bean 

at, 83, 84 • , 

— yield of Bengal bean, per hec- 

tare in, 132 

Hav, use of pea-nut stems as, oq 
Heat, composition of resins modi- 
fied bv, 314 , , 

Heckcl, analysis of gum produced 
by Acaria dcaibaia, 329 
Hcdysaruin coronarium (Sulla), 127 
chemical composition, 127 

— - semoides (herb), medicinal uses, 

374 

Hellriegc^ and Wilfarth, assimila- 
tion of nitrogen by tubercles of 
LeguminosEC, 27, 28 
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Hcllriegcl and Wil faith j nature of 
root-nodulci of Lcguniinosse, 
20, 21 

- - - - relation Letueen rout-iiudules 

of Leguminoste and nitrogen 
fixation, ib 

Hemiptera attacking Leguminosae, 
4^3 

Hemp, Indian or Sunn, yielded by 
species of Crotalaria, loi 
Hciir\', discussion of Jamieson’s 
theory of formation of root- 
nodules of Leguminosie, 3O, 37 
Herminicra lilaphroxylon (tree), 
textile u;es of, 387 
' - - wood, quality and uses of, 

35^ 

Herpes, treatment of, plant used in, 

383 

Uiltner and Stormer, cla>sitieation 
of bacteria belonging to Legu- 
minosa', 41 

Hoeing Leguniino.'te when young, 

Honey, leguminous plants produc- 
ing, 3b3, 3b4, 3<jd 

H()i)s, substitute tor, lea\ cs used a^, 

Huise bean, 202, 203 

as food for live stock, 202, 203 

see afso F aba vuly^aris 

llnr'^es, crotalism in, 240 

legunnuosa' useful fodder for, 
28(g 203, ^<J5, 30S, 30b, 
Humboldtia (tree), tw<; specie-, 
wood, qualit\' of, 3t)i 
Hydrate, ferric, assimilation of 
nitrogen by plants through, 
oxidation of free nitrogen by, 
4 - . . 

11 ymeuxa C ourbaril (tree), fruit 
edible, 395 

medicinal uses, 382 

- resin produced by, 323 

- by, characters of, 323 
— wood, quality, usees, density, 
and breaking strain of, 361 

- - llornemanniana, coi)al produced 

by, 323 . . 

- JHosia/nbicefisis (tree), producing 

copal, 323 

- stilbocarpa (tree), medicinal 

ujes, 382 

I. 

ILI.UMIXANT oil, seeds of leguminous 
plant containing, 394 
India, acacias in, producing 
catechu, 344 

-- cultivation of chick pea in, 94, 
98 

- DoVichos biflorus native of, 109 


India, exportation of catechu from, 
344 

-- famines in, pods eaten in, 399 

— food value of Fhaseoltis Mnngo 

ill, 150, 151 

— gum arabic of, 325 

— iathyrisiii in, 243 

— Leguminosie yielding building 

wood ill, 347, 348, 349, 350, 351. 
352, 353, 354. 357, 358, 3^6, 367, 
3h8, 3h0. 370 

— - yield of soy bean in, 185 
Indian cow ])ca, 141 

see also PJuisvolus Mit 7 igy 

— - or Sunn hemp, how obtained, 

101 

Indians, d’Achery pea eaten by, 
without harm when boiled, 235 
indican, 337 

Indigo plant, cultivation and date 
of sowing, 338 , , 

used in rotations in Mauri- 
tius, 192, 201 

— — see also Teplno^ia Candida 

— - - wild of Anjouan, 200 

— — chemical and mineral 

composition, 201 
-- plains, 337, 338 

— production of, chief centres, 338 

— ' historical references to, 338 

— \'alu(i of total production per 

annum, 338 

— yielded by Tcphrosia Candida ^ 

192 

ludigofvra .In//, 338 

— - atro Pttr pin cii (shrub), textile 

uses of, 387 

-- - australis (shrub), suspected 
[loisonous, 242 
erecta^ 338 

— - gaUgoides^ leaves of, prussic 

acid in, 233 

— - Icptostachydj 338 

oligaspcnna , 338 

— tn’ina, 283 

— - (-iirubs), species valuable as 

fodder, 283 

various species of, medicinal 

uses, 374, 375 

. wood, qualities and 

uses of, 352 

— - tincioria (shrub), 337, 338 

— - — colouring matter produced 

by, 337, 338 
Indigotin, 337, 338 

— - artificial iiroduction of, 338 

Inga didcis fruit edible, 398 

— speciabilis (tree), pods edible, 

398 . 

— (trees), various species of, yield- 

ing wood for building, 368 
Inocarpns ediilis (tree), seeds edible, 
3Q2 
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Insect pests of pigeon pea, 93, 94 
Isolropis juncea (herb), reputed 
poisonous, 242 

J. 

JacARANDA, black, tree from which 
derived, 350 

- - spiny, purple, and violet woods 
for building, 352 
Jack bean, 73 

sec also Lanavalia ensijormis 

Jacksonia cu'^ulijera (tree), valu- 
able as fodder, 283 
Jamieson, T., fungus theory of 
formation of root nodules of 
Leguminosm, 32, 33 

, discussion and 

criticism of, 35-37 
Japan, pea-nut in, average composi- 
tion, 57 

Japanese, chief preparations from 
soy bean seeds by, 190, iQi 
Java, peas produced in, containing 
prussic acid, 237 

]<t]in the Baptist, St., '‘wild honey 
eaten by, probable identifica- 
tion, 297 

Joinery, woods used for, 353, 354, 
35 ', 35b, 357 , 35 ^, 359 , 3bo, 363, 
364, 367, 3bQ, 370 

Jouesid Asoca (tree), medicinal 
uses, 382 

Joiilie, absorption of atmospheric 
nitrogen by Leguminosm, 14, 1 5 
- elements abstracted by crop of 
soy bean, 186 

Ivrce ica, composition of, 399 


K. 

Kamarkas^ gum produced by Butea 
frondosa, 316 

Katira, gum produced by Astraga- 
lu.'i lienilvnsh^ 315 
Kavser, bacteria in root-nodules of 
Lcguniinosae, 38, 39, 40 
Keersal, nature and uses of, 344 
Kellner, rational determination of 
nutritive matters, 272, 275 
Kellner's formula, 277, 280 
Kellow, yield of trees producing 
taiiuiferous hark, 335 
Kennedya postata (shrub), leaves 
substitute for tea, 392 
Kidney bean, common, 164 
. , - _ see also PhnsBolus vulgciTts 
Kino gum produced by Butva f ron- 
do sa, 316 . 

, . artificial colouring 

of, 31b 

- chemical composi- 
tion, 316 


Kino gum produced by Piero carpus 
Marsnfinm^ chemical composi- 
tion, 319 

~ ;; qualities 319 

Kinotannic acid, 376 
Kdnig, chemical composition of soy 
beans, i88 

Koschnevikoff on lathyrism, 242 
Krauss, chemical composition of 
pigeon pea, 90 

— composition of Med'icago saliva, 

285 

— results obtained from Jack bean 

at Hawaii, 83, 84 

— yield of Bengal bean, 132 
Kulthi, jog 

— sec also Dolichos hifiorus 


L. 

Lac produced by Dalbergia lacci- 
fera, 317 

Larvie destroying pigeon pea, 8 q, 
93 , 94 

Lathyrism, cause of, 242, 243 

— historical instances of, and re- 

ferences to, 242 
- ill India, 243 
■ in Russia, 242 

Laihyrus ' saiivus (everlasting pea, 
Spanish lentil), 138 
— • — chemical analysis, 138, 139 

cultivation of, 138 

poisonous if eaten to excess, 

242 

— — used as forage crop and food 

for man, 138 
yield of, 138 

— iingitauHs (herb), valuable as 

fodder, 284 

Lawes, absorption of atmospheric 
nitrogen, 12, 13 

Leaf structure, divergent types in 
higher plants, 34 

Leather, Dr. W., analysis of Meli- 
lotns i)a 7 viflora, 288 

- - of Phascolus aconiti- 

foliiis, 138 

- — Mungo, and P. 

Mungo var. radiatus, 151 

— of seeds, leaves, and 

husks of pigeon pea, 89 _ 

chemical composition of 

bona vis bean, 121 

composition of Medicago 

sativa, 285 

Lechartier, mineral and organic 
contents of different portions of 
soy bean, 188, 189 

— elements abstracted by green 

crops of soy and yielded in 
seed, 186 
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Lcgumin, percentage of nitrogen 
in, 1 

Leguminosa', absorption of atmo- 
spheric nitrogen by, 184, 259 
(See fixation, below) 

- amount of seed required for 

spacing at 66 cm. and i metre 
intervals, 26S, 269 

- and Gramincte, soil resulting 

from decomposition of, respec- 
tively, compared, 2O0 

- and topped canes, crop of, com- 

parative table of various ele- 
ments abstracted by, 266 

- average analyses, tables of, 425- 

434 

- - bacteria belonging to, formation 

of races, 41 

- - characters, i, 4 

- ' commercial importance, 4 

- corpuscles possessed by each 

dillering in appearance, 41 

- ' diseases and pi^sts attacking, 415- 

*1^4 . . 

fertilization of soil by, 6 

- - — — in relatnm to fiorescence, 

262 

- ' fixation of atmospheric nitrogen 
by, 184, 259 

- - - - mechanism, 59, 40 

part played b\' bac teria 

in, 25 

- theories of, 9 

- - fodder of, cvhy snperi<.)r to that 

of other plants, 271 

- - geographical distribution world- 

wide, 4 

- ' green crops, when necessary to 

take, 261 

- ' incairable of \iclding same crop 

when cultivated continuously 
in same soil, 42 

- in feeding of live stock, 270 

- leaves of, 34 

- nranganese in, 227 

-- manuring of, 263, 264 
good results, 263 

- mention in antiquity, 6 

mixed cultivations advantage, 223 

- ■ nodule cells of, corjmsrlrs in 

protoplasm of, 16 

- nutritive value, 4 

--- of rapid growth and restricted 
habit, choice as rotation crops, 
268 

- ornamental, 401-414 

- phos])horic acid, potash and 

lime, more abundant in, than 
in Gramineae, 260, 261 
■ poisonous, references to, 230, 240 

- ■ --- properties in, cause of, 230 

producing tanning matters and 
dyes, 333 


Leguminosa:;, prussic acid in, 231 

— restorative crops, manganese in, 

229 

-- root-nodules of, iq 
-- rotation crops of, indispensable, 
268 

- seeds of, manganese in, 229, 230 

— specificity of different kinds of 

bacteria for different members 
t>f, 45, 

- starch in, 246 

■ starches (principal) in, char- 
acters, 249 

- - sub-families, i, 2 

- symbiosis of bacteria with, 21, 

26, 27 

- - thrive in soil devoid of nitrogen, 

.23 

-- time of greatest nitrogen con- 
tent, 38 

- - tropical, value as green manure, 

259 

— for sugar-canes, 259 

— use from agricultural point of 

view, 258 

- used as fodder, 394 

-- — for textile ])iir])oses, 385-389 

- weeding and hoeing when young, 

266, 267 

with large >’ield in gri'en state, 
choice as rotation crofis, 268 
yielding various edible [>roducts, 
390-400 

- ■ - wood for building, caljinct- 

niaking, &c., 346-370 
l-Cguminous jilaiit, carbohydrates, 
price per unit, 275 

— fat, ]jrice per unit, 275 

nitrogenous matter, ])rirc per 

unii, 275 

plants of agricultural value, de- 
scription of, 46 
Lentil, 125 

' see also /''r 7 '!nn lens: 
l.epidnpiera attacking Lcguminosa\ 
421-423 

l.epine, J., kino gum produced by 
Bntea frondosa, 316 
Lespedeza eriocarpa (shrub), wood, 

352 

- striata, valuable ns fodder, 284 
f.essertra annularis (herb), injuri- 
ous, 243 

I.encxna glauca (shnil)), ash of 
leaves, mineral com])ositi(>u, 
306 

- injurious to some live stock 
not to others, 245 

leaves and stems, chemical 

composition, 306 

chemical composition com- 
pared with that of goat-drop- 
pings, 304 
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LeiiCiena glauca, seeds, chemical 
composition, 304 

valuable as fodder for oxen, 

.304 

Lima bean, 155 

-- — see also Phaseolus lunains 
Lime, more abundant in Lc^ju- 
minosaj than in Gramineae, 260 
26: 

Limes, Bengal bean used as green 
manure for, in Montserrat, 134, 

135 

— best dressing manure for, ig8 
Linseed cakes, composition of cake 

made from decprticated pea- 
nuts compared with that of, 68 
Liver, diseases of, treatment of, 
plant used in, 378 

Livestock, f-odder for, Leguminosae 
us, 270 

— food for, seeds of Tefhrosia 

Candida, iq 6 

— molasses as food for, 271, 272, 

273 

oil-cake from so\' bean used as 
food for, lyo 

— seeds of Bengal bean used for 

feeding, 130 

— sc'c also under names of animals 
Li-'S'u-Ying, yield of soy bean on 

manured soil, 184, 183 
Loco disease, dangerous plant cans- 
ing, 240 

— -- in United States, 243 
Locust tree, liowers of, without 

corolla, 2 

Log-lines for vessels, stems used 
for making, 387 
Logwood, 341 

Lonchocarfnis latifolxus (tree), 
medicinal uses, 373 

— - oxycaypus (tree), wood, quality 

and uses of, 332 

— sericcHs (tree), medicinal uses, 

375 

wood valuable, 352 

Loins australis (herb), dangerous, 

243 

— comic tilaUts (herb), valuable as 

fodder, 284 

— sjjecies other than L. cornicu- 

latus valuable as fodder, 284 
Lucerne, 285 

— bacleiium isolated from, effects 

on nitrogenous matter in soil, 
45 

- — moth attacking, 287 

— - value as fodder, 285 

vee also Medxcago sativa 

Lupins, cultivation experiments 

with, 26, 27 

Lupinus albiis (shrub), seeds, chemi- 
cal composition of, 284 


Lu'piniis (shrub), poisonous sym- 
ptoms produced bv eating seeds 

243 

— valuable as fodder, 284 
Lycaena, species of, destructive to 
pigeon pea, q4 


M. 

MacDonald^ A, H. E,, cultivation 
of cowpeas in Australia, 215 
Machxriwn . Allemani (tree), wood, 
qualities of, 352 

— - Schoniburgkii (tree), wood, 

qualities and uses of, 352 

— species of, Brazilian, wood, uses 

of, 352 

Machine oil from soy bean, hjq 
M adagascar copal, tree producing, 
322 

— cultivation of Pois du Cap in, 

154 

— Legiiminosffi yielding building 

wood in, 340, 350, 356, 362 

— - peas produced in, prussic acid 

content, 237 

— Phaseolus helvolus native of, 140 
Madatia, gum produced by Adenan- 

ihera pavonxna^ 330 
Magellan Expedition (131Q-21), 
spread of pea-nut bv agency of, 
48 _ 

Magnesia, introduction into manu* 
rial mixtures, 26O 

Maiden, poisonous Lcguiiiinosae, 
239 

Malabar kino, 3ig 
Malaria, treatment of, with roasted 
seeds of cassia, 378 
Manchuria, export figures of soy 
bean from, 102 

Manganese, combination with nitric 
acid when possible, 228 

— in ash of various plants, 228, 220 

— in Leguminoss, 227 

— in soils of Mauritius, 227 

assimilability, 230 

solubility, 228 

Mangin, L,, gums in relation to 

colouring reactions and re- 
agents, 312 
Manioc pea, no 

— — see also Dolichos bulhosus 

Manure, oil cake from soy bean 

used as, igo 

— yield of soy bean with and with- 

out, 184, 185 

Manures, growth of Leguminosae 
must be aided by, 263, 264. See 
also Green manures 
Manorial mixtures, introduction of 
magnesia into, 267 
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Marania druyidinaa'ii^ manganese 
in, 22g 

Marcadieu, ])russic acid in Lcgu- 
minosie, 231 

Margarine manufactured from soy 
bean oil, igo 

Marquetry, woods used for, 352, 
358, 35Q, 360, 368 

Martinique, Leguminosae yielding 
building wood in, 352, 368 
Master^iia assiunica (shrub), nature 
woody, 387 

Mats, plants used for making, 387 
Maublanc, Professor, Xeinatode 
worm causing excrescences on 
roots of pois carre, 170 
Mauritian variety of pea-nut 
{.drtze/iM' JiypO}!;(V(i)^ 48 
^Mauritius, Agronomic Station, cal- 
culations as to yield of soy 
bean at, 185 

— olji'CL vatioii as to weight 

and number of seeds of pea-nut 
at, 56 

statistics of fertilizing sub- 
stances withdrawn from soil by 
pea-nut, 58, 5g 

— - - - of percentage composi- 
tion of pea-nut at, 59 

yield of Crotalaria at, 102 

— bona vis bean devoured by cater- 

pillars in, I ig 

--- cultivation of cow pea in, 217 

— — of Jack bean in, 74 

— green fodder from Bengal bean 

in chemical analy>i^, 134 

— indigo plant used in rotations in. 

ig2, 201 

pea-nut in, average composition, 
57 

- yield of, 55 

— peas produced in, prussic acid 

content, 237 

— - soils, manganese in, 227 
Mayer, absorption of ammonia by 

wheat, 17 

Maze, classes of bacteria belonging 
to Leguminosa’, 41 
nature of root-nodules of Legu- 
minosre, ig 

Mcdicago Itipulina, 288 
chemical composition, 288 

— saliva {Lucerne), chemical and 

mineral composition, 285, 286 
cultivation, 285 

— — moth attacking, 287 

— — parasitic seeds of, 285 

valuable as fodder, 285 

— - species and varieties of, 286 
Mclanoxylon Braitna (tree), build- 
ing wood, 361 

Melilotus alba (herb), textile uses 

of, 387 


Metilotits, aromatic species, 288 

— officinalis (herb), flowers of, con- 

taining fragrant principle, 375 

— farvi flora ^ chemical analysis, 

288 

— • value as fodder limited, 288 
Menorrhagia, treatment of, bark 
used for, 382 

Mercurial salivation, gargle for, 
375 

liletagiimmic acid, 31 1 
Methylated spirit, pods used in 
manufacture of, 399 
Mc>cr, Professor D., comparison of 
mineral contents of Leguminns.m 
and Graminctc, 260 
Mezquect, gum exuded by Aly.arohia 
^laiidulosaj 332 

Micro-organisms, stoppage of work 
of, through closure of jiores of 
soil, 268 

Microscope, varnishes used for 
mounting ]5rcparations for, 324 
Milletia (tree), species of, wood, 
(pialities and uses, 352 
Mimosa ahstcrjs^mis (shrub), u^-c of 
leaves, 3()g 

■ — pudica (shrub), dangerous, 245 

— - - medicinal uses, 384 

sensitive leaves of, 399 

- ruhicaitlis (shrul)), wood, uses of, 

— - s])L‘ri(,'^ other than pudica with 

sen>itive leaves, 399 
Mimo-eay 1, 2 

— characters, 4 

— dangerous, 245 

- edible, 398 

— gums and reGns produced Iwy 

324 

leaves, 5 

— — of, sensitive, 300 

— ornamental, 412 

— producing tanning matter- and 

dyes, 342 

— species valuable as fodder, 299 

— - subdivisions, 4 

- used for textile iiurpuses, 38() 

— - yielding wo^fid for bnildmg and 

raliinet-making, 363 
Miner. il matter not withdrawn from 
soil by green manures, 2^4 

— - salts, absorjuion by Graniineae, 

24 

Molasses, average composition of, 

273 

• - food value, 272 

— - for live stockj 271, 272, 273 
nitrogen value, 273 

— - nutritive units, cost of, 273 
-- soils treated with, 43 
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Moldenhavera floribunda (tree) 
building wood, 361 ’ 

Mollison, yield of Spanish lentil, 
138 

— — of stems of Crotalaria juncea 

per hectare, 387 

Monardes, exploitation of Myroxy- 
loH toUdferum, 318 
^lonkey-nut, 4g 

see also Arachis kypogwa 
Montserrat (West Indies), Bengal 
bean used as green manure for 
limes in, 134, 135 
Moore, nitro-culture, 44 
Mora- wood, 360 
Morcton Bay chestnut, 348 
Mosses, fixation of atmospheric 
nitrogen by, 26, 2; 

Moulds attacking Leguminos^e, 415 
Mozambique, copal jiroduced in, 323 
Miirilage, production from gum 
tragacanth, 316 

Mucima uiropitr Pnrea. See Mucuna 
utilis 

- - cochinchinensis (lianc) seeds and 

pods edible, 3g2 

- gigii 7 iiea (liane), seeds edilrlc, 
39-2 

(liane), seeds edible, 


392 

nivea, edible climbing pea, 392 
pruriens (cow-itch), 128 

- medicinal uses, 375 

- Psophocarpus palitstris grow- 
ing wild with, 179 

- seeds, chemical composition 
of, 128 

sp, (trailing herb), poisonous, 

243 

- litilh (Bengal bean), 128, 158 

- dry pods, chemical composi- 
tion, 130 

- green fodder, chemical analy- 
sis, 132, 133 

in Hawaii ami 

Mauritius compared, 134 


- leaf organs of, 129 

- nutriment values of green 
fodder and hay compared, 278, 


- - ])ods and seeds before becom- 

ing mature, chemical composi- 
tion, 132 ^ , jr 

- - -- showing chrysalids of un- 

determined species of Terias, 

424 ... 

- - productivity or, izg 

- roots given off by, 129 

• — seeds used as food for live- 
stock, 130 

- starch in, characters of, 254 
— grains in, 250 

time for planting, 129 


Mucuna uttUs, used as green 
manure, for limes in Mont- 
serrat, 134, 135 

value as green manure, 130, 

134, 13s. 

- varieties of, chemical com- 
position, 132 

yield per hectare in Hawaii, 

132 

liluellcr, Baron, danger of Lotus 
lUistralis^ 243 

Mukerji, yield of stems of Crota- 
laria juncea per hectare, 387 
Aliiles, Leguminosje useful as fodder 
for, 297 

Mundulea suberosa (tree), wood, 
qualities and uses of, 352 
Mydriatic alkaloid used as, 382 
Myroxylon Pereirx (tree), pericarp 
of fruit contains jnirer balsam 
than trunk, 318 

producing Peru balsam, 317 

— peruiferum (tree), wood, uses of, 

352, 

toliiiferunt (tree), medicinal 
uses, 375 

producing Tolu balsam, 318 


N. 

Xematodf, worm causing excre- 
scences on roots of pois carre, 
179, 180, 181 

Xeptunia oleracca (herb), buds and 
young shoots edible, 390, 400 
Xete flour, preparation of, 400 
X'ets, plant used for making, 388 
Neuralgia, treatment of, plants 
used in, 376 

XissoUa arhorea (tree), yields build- 
ing wood, 353 . 

Xitragine, inoculation of soil with, 
44 , 45 

crops resulting, 44 

XTtratPs. assimilation by azoto- 
bacters, 42 

by Bacillus radicolaj 42 

Nitric acid, combination of man- 
ganese ivith, when possible, 228 
Nitro-barterine, inoculation of soil 
with, crops resulting, 44 
Nitro-culture, 44 , . , rr 

Nitrogen, acquisition of, eftert 01 
boiled soil solution on, 26 
... - assimilation by plants, theory of 
llonema and Thiel as to, 42 

. by root-nodules of Legu- 

minosa?, 27, 28 _ 

- - atmospheric, fixation by aerial 
organs of plants, 33 

by Azotobacier cJiroococ- 
cuiUj, 4 t> , , j 

by bacteria, algse and 

mosses, 26, 27 
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Nitrogen, atmospheric, tixation by 
Clostridium piistcurianum^ 45 

by forest trees, 3O 

by Leguminosa% 184, 25(4 

how possible, 40 

mechanism, 40 

— pijrt played by bacteria 

in, 25 

theories of, 0 

— by peas, influence of soil 

infusion on, 25 

— by plants, q 

theories as to, p-ig 

— diversit}' in, 18 

— not fixed by Gramineae, 2.3, 24 
proportion fixed by hegu- 

minosic, factor on which de- 
pendent, 38 

— axial portions of embryos of 

bean rich in, 205 

— content of Jack bean, 82 

— -of Leguminosa?, time when 
greatest, 38 

- of pea-nut, 65 

— - — cake, 68, bg 

— fixation, action of soil on, 15, 16 

by rntafion peas, 224 

-- maintenaurc in uncultivated soil, 
26 

-- percentage in legumin, i 

— proportion in leaves and 

branches of Tephrasuz fur- 
pur ea^ igS, igg 

— soil cont<iining, dependence of 

Gramine^e on, 22 

— - rlevoid of, Leguminosae thrive 
in, 23 

— soluble, conversion into insolu- 

ble by bacteria of Leguminosae, 

^ 41 

Nitrogenous clement' assimilable, 
percentage in l^Jiuseohts hehm- 
lus^ 145 

— matter in chirk pea, 

— - - in soil, crt'erl of bacterium 

isolated from lucerne on, 45 

— in soy bean, r88 

- protein a synonym frir, 270 

- value of, as nutritive element, 
270 

Nobbe and Hiltnor, inoculation of 
soil with nitragine, 44 
No-eye pea, 85, 8g 

see also Cajazius iudicus 

(pigeon pea) 


0 . 

Oars, wood used for making, 355 
Oats, results of crops rair-ed on 
solutions respectively rich and 
poor in nutritive material, 24 


Oil, amount present in seeds of pea- 
nut, 57 

-- content of soy bean, 187 

— extracted from seeds of pea-nut, 

66, 67 

analysis, 67 

— presses, wood used in making, 

366, 367 

— produced from pea-nut {Arachis 

hypo^aui)^ 48 

— - seeds of leguminous plant con- 

taining, 3Q4 

yielded by seeds of Dipieryx 

EboensiSj 3Q2 

Oil-cake manufactured from pea- 
' nut, 08 

- - - - - by cold expression or ex- 
pression by heat, comparative 
analysis, 68 

. - — decorticated, comparison 

with linseed and rape cakes, 68 
- mineral composition of, 
()8, 6 q 

- nitrogen content of, 68, 69 

value as cattle fodder, 68 

- from sny bean analysis, igu 

. food for livestock, tgo 

-- - - Used as manure, igu 
OI('o-resin, 313 

Ophtlialniia, treatment of, ^L•eds 
used for, 380 

Ornamental Leguminos.'c, 401-414 
Ouyeinid dalbery:ioides (tree), wood. 

cpialitics and uses of, 353 
Oxen, la^guminosie useful fodder 
for, 280 300, 304 

O.xylohiuni ellipticum (shrub), mel- 
liferous, 3g3 

purviftorum (sliriil)), poisonous, 

243 

irilobdtum (shrub), melliferous, 
393 

Oxytropix himherii (underslirub), 
dangerous, 243 

pilosa, valuable as fodder, 288 


P. 

Fachyrhizus au^iilatus. See 
Doliclios bulbosus 
}iiontam(s (liane), textile uses, 

387 

Packing-cases, wood used in mak- 
ing, 36O 

Padaup, cumnuTcial name of Ptero- 
cdrpus dolbergoideSj, 354 

Pagaie blanc (white paddle), wood 
known as, 355 

Pdhudeu cochiuchineusis (tree), 
medicinal uses, 382 
- wood, quality and uses of, 
361 
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Pahiidca macrocar pa (tree), build- 
ini," wood, 361 

Paint manufactured from soy beau 
oil, igo 

Palestine, use of carob tree in, 297, 
298 

Palisander wood, Brazilian, 352 

— tree from which derived, 349 
Papal bull enjoining ceremonial 

use of black balsam, 318 
Paper-making, plants used fur, 387, 
3«9 

Papilioiiacea?, characters, 2 

— dangerous or poisonous, 240 

— gum and resin producing, 315 

— leaves of, 5 

— ornamental, 401 

— producing tanning matters and 

dyes, 337 

— species valuable as fodder, 281 

— used fur textile purposes, 388 

— tribes, 2 

— yielding various edible products, 

390 

Par kid bif^laudulosa, gum from, of 
n<j value, 33- 

hiirlnhosa (tree), seeds, chemical 
composition of, 400 

— — seeds, flour prepared from, 


— (trees), various species of, yield- 
ing wood for building, 369 
Parki}tsonia acnleaUi (tree), medi- 
cinal uses, 382 

use for textile purposes, 389 

-- dfriauia (tree), building wood, 
362 

Paven, density of starch, 247 


Pea-nut, 47 

— see also Arachis hypogaui 


— cake, composition of, 274 

— — nitrogenous matter, value per 


kilo, 274 • ’ j A 

Peas containing prussic acid, 230, 


237 . , 

according to localities 

where iiroduccd, 237 

— crop of, in flower, organic 

matters contained in, 225 

— cultivation between rows of 

sugar-canes, 2G7 

— emplovment as rotation crops in 

French colonies, early history 


of, 258 

fixation of atmospherm nitrogen 
by, influence of soil infusion 


«n. 25 . • 1 c 

— not containing prussic acid, 230 

— sowing crops among coco-nut 

trees as green manure, 225 

— - various, contribution of organic 

matter to soil per hectare, 205 


Peas, various fertilizing matters 
contained in ash, dry and green 
matter, 265 

amount abstracted per 

hectare, 265, 266 

flowering periods, 262 _ 

Peat, previously sterile, action of 
inoculated bacteria on, 43 
Pellet, analyses of soy ash, 188 
Peltogyne discolor (tree), building 
wood, 362 

Peltopkonim ferrKgweum (tree), 
wood, quality and uses of, 362 

- Linnwi (tree), dyc-producing, 342 
Peninsular War, fruit of carob tree 

used as cavalry forage in, 296, 
297 

Pentaclethra pUimentosa (tree), 
wood, uses of, 369 

- - macYQphylla (tree), fatty oily 

matter in embryo, 400 
pods and seeds of, 400 

- ■ - wood, uses of, 369 

Peraltea eryllirniisjoUa (tree), 

wood, quality and uses of, 

353 ^ , 

Pericopsis Muoniana (tree), wood, 

354 

Perrnttet, food value of tubercles 
produced un roots of manioc 
pea, 1 12 

Peru balsam, consistency, 318 

collection of, 317 

medicinal uses, 31? 

tree producing, 317 

Pests and diseases attacking Legu- 
minosm, '415-424 

— of pigeon pea, 8g 
Phaseoliinatin, 232 

— experiments with, 235 
PhaseoUis aconiiijolius, 137 
chemical analysis, 138 

calcaratuSj chemical composi- 
tion, 303 

- edible Indian bean, 393 

— Caracalla, description, 139 
grown for ornamental pur- 
poses, 140 , ^ -1 

probable native of Brazil, 139 

seeds useless for food, 140 

_ derasus, description, 169 
_ edible bean, chemical 

composition, 393 
__ helmlns (Amberiquel, 140 , 

— early cultivation in Reunion, 

140, 141 , , 

fertilizing effect of decom- 
posing runners, i4r 

green crop and dry matter, 

nitrogen and total mineral con- 
tents, 144; 145 
variety, 143 
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Phaseoliis hch'oJits, ^^rccn variety, 
seeds, nutritive value and proxi- 
mate composition of, 145 

husks, mineral composition 

of, 148 

- native of Mada^^ascar, 140 

— --percentage of assimilable 
nitrogenous elements in, 145 

starch in, characters, 255 

grains in, 256 

total crop, mineral composi- 
tion, ]44 

value as green manure, 146 

wild, found in Anjouan, 147, 

148 

— - — — stems and leaves, 
chemical and mineral composi- 
tion, 148 

yellow variety, 143 

('Iicmic«tl analysis, 143 

seeds, nutritive value 

and proximate composition of, 

.145 

(I’ois do. Cap), 132 

— - chemical composition, 155 

climate suitable for, 153 

— ■ - cultivation in Madagascar, 

154 

— - description, 152 

— ■ export hgure.->, 154 

— - fruits of, 154 

— - starch in, characters, 254 

— grains in, 250 

value as green manure, 155 

— (Lima bean; d’Achciv 
peal, 135. 

— ■ confu'ion 5vith other forms, 

i 5 f> 

— - - cultivat('d varieties, 157 

— - desciiiition of, 150 

- disapiiearance of poisonous 
princiiile upon cultivation, 238 

eaten b>' Indians without 

iiarm when boiled, 233 
edible varieties, 236 

— --- effect on poor soils, 2O0 

- em[)loyed as cover crop, 157, 
158, 2O8 

- fresh leaves of, jiTussic acid 
in, 233 

— - glucoside contained in, 231, 
232 

- history of,. 155, 156 

— - husks, mineral composition 
of, 159, lOo 

— - - lcave<^, prussic acid in, how 

lirodurcd, 234 
method of cultivation, 161 

nutritive values of green 

fodder and hay compared, 278, 

279 

- - prussic acid in, 158 


Phaseohts lunatus , prussic acid, 
conditions under which con- 
tained in, 232 

.not destroyed when 

peas are boiled, 235 

seeds and leaves, chemical 

and mineral composition, 159 

prussic acid in, varies 

according to district "where pro- 

duced, 236 

starch in, characters, 254 

grains in, 251 

unusable as food, 159, 161 

value as green manure, 157 

v.iriety of leaf from, 158 

— multi ftonix, dcscrijition, 169 

— (woolly pyrolns), Indian 
cowjiea, 141, 149 

— - - chemical composition, 151 

-- climate necessary for de- 
velopment, 149, 131 ' 

— - - cultivation of, 141 

-- - method of, 150 

— - - - description, 149 

-- - - e<irly record of, 149 

l'(K)d value in Australia and 

India, 150, 151 
time of harvest, 151 

— - \'ar. riidiaiK.'ij cliemical com- 

position, t3i 

-- ■ varictH’s, chemical composi- 
tion, 1 50, 1 31 

— - withstands drought, 151 
--- seniicrcctus^ 163 

- - chcMTiical com])osition, ihj 
-- s pl} rit'iis stflfurcus^ 170 

— - - description, 170 

trilohiis^ chemical composition, 
170 

— • - (le>crii)tion, 170 

— - (kidney liran, l-'rench 

or haricot bean), chemical com- 
position compared with that of 
common bean, 204 
— • - - chemical composition in 
greem state, 166 

_ limits ornirring be- 
tween! varieties, 16O 

— - - • dwarf variety, 165 

■ - - dowers and fruit of, 165 

— - lly atacking, 1O4, 168, 1O9 
- history of, 164 

husks, chemical composithm, 

167 

— • - - nutritive value, 167 

— - - pods or seeds not eaten by 

animals, 243 

— ■ - - (red variety), starch in, char- 
acters, 255 

— - - - - grains in, 253 

— - seeds, average weight, 166 

chemical composition, 167 



INDEX 


459 


Phaseolus vulgaris seeds, propor- 
tion of phosphorus rind sulphur 
in, 1O7 

- . — white variety, starch in, char- 
acters, 255 

• _ „ _ grains in, 253 

Phosphoric add, amount contained 
in green pea, 137 

in kidney, French, or haricot 

beans, 167 

in seeds of Dolichos lablab 

(Bonavis bean), 122 
_ __ more abundant in T-egu- 
minosm than in Grumineae, 2(10, 
261 

Pigeon pea, 85 

see also Cajaniis uniicus 

Pigs, Leguminosie useful as fodder 
for, 2g5 

Pine resin, guna resembling, 330 
Piptadenia rigida, gum produced 
by, qualities, 332 
__ (trees), wood, uses of, 360 
Piscidia erythrina (tree), medicinal 


uses, 375 

poisonous, 244 

Pisum arvense (field pea), chemical 
composition, 393 

ubod as fodder, 394 

-- sativum (green pea), 135 

amount of phosphoric and 

contained in, 137 

of sulphuric acid con- 
tained in, 137 

chemical composition, i35> 


136 

native of \\ estern Asia, 135 

dry husks, chemical compo- 
sition, 13b 

germinativc capacity, i37 

green pods, weight and 

chemical comiiosition, 13b 

time for planting, i37 

varieties of, i35i *3b, ^37 

Pithecolobinm dulce (tree), chemi- 
cal composition, 307, . , , ^ 

fruit preparation for fodder. 


. -^.^?equires no special cultiva- 
tion, 307 

. Saman (tree), 307 , 

pods, chemical composition 

of, 308’, 300, 310 , . 

spirit manufactured from, 

as fodder, 308, 30Q 
I - seeds, chemical composition 

- (trees), '^’species producing tan- 

ning matters and dyp, 345 

- vanous species, tvood of, uses, 

'lnnf%rowth, accomulation of 

toxins in soil by, 42 


Plants, absorption of atmospheric 
nitrogen by, theories as to, 0‘t0 

— - dangerous, 23B 

— fixation of atmospheric nitrogen 

hy» 9 

theory of Bonema and Thiel, 

42 

— formation of gum in, theories as 

tu,_3m 

— various, manganese in ash of, 

228, 22f) 

Ploughshares, wood used for mak- 
ing, 350 

Pods of bean attacked by Rhizoc- 
tonia, 416 

with blotches of anthracnosc, 

41G 

Poinciana elata (tree), wood, quality 
of, 362 

— puUherrma (trailing shrub), 

medicinal uses, 382 

— regia (tree), medicinal uses, 382 

— - wood, cjuality, density, and 
breaking strain of, 362 

Pois carre, 171 

sec also Psophocarpus ietra- 

gonolohiis 

— ' dragee, edible variety of 

d’Achery pea [Phaseolus lima- 
tus], 236 

_ nutriment value of green 

fodder and hay compared, 278, 
270 

■ - dll Cap, 152 

.. see aPo Phaseolus inamceuus 

PoisonuLis bites, seeds used as anti- 
dote against, 374 

— properties of Lcguminosai, cause 

239 ^ , . 

- species of Tephrosia, 200 
Poisons, antidotes for, plants used 

as, 375 • ■ 

Pongama glabra (tree), description, 

353 , , r 

leaves and pods of, 377 

medicinal uses. 37b 

valuable as fodder, 288 

wood, quality and uses of, 

- vli^ghiosa (tree), wood, char- 

acters and uses of, 353 _ 

Potash, amount in Voandzeia, 72 

- - more abundant in Legunnnosae 

than Gramincte, 260 
Poultry, species of 7 ephrosm 
poisonous to, 200 

Priestley, absorption of atmospheric 
nitrogen by plants, 10 
Priotropts cyiisoides (shrub), wood 

of, 354 . . r 

Proctor, Professor, compositicm of 
extracts from wood of XyUa 
dolabriformis, 345 
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Prosopis alba (tree), mediciDal uses. 

384 

— glandidosa and P. sptcigera 

(trees), wood, uses of, 370 

- - juUflora (Algaraba) (tree), fruits 

injurious when moistened, 245 

geographical distribution, 3 q8 

melliferous, 3 q8 

pods, chemical composition, 

399 

— edible, 398 

used for manufacturing 

methylated spirit, vinegar and 
beer, 399 

seeds valuable as fodder, 398 

— — used as fuel and charcoal, 

39^ 

— sficigerd (tree), pods eaten in 

time of famine, 399 

- - (tree), species other than jnli- 

fiora worth cultivation, 399 

- - species used for tanning, 345 
Protein, synonym for nitrogenous 

matter, 270 

Prussic acid, conditions under 
which contained and produced 
in d'Achery pea, 232, 234 

-in leaves of Indigo flora galc- 

goides, 233 

- - in Leguminosm, 231 
-in Lima bean, 158 

— — in seeds of d'Achery pea, 

varies according to district 
where produced, 236 

peas containing, 236, 237 

„ according to localities 

where produced, 237 
_ . — not containing, 236 

Pseudomonas radidcola^ 41 
Psopkoearpus palustris, 171, 172 

growing wild with Mitcuna 

prurienSj 179 

seeds, 170 

ietragonolobus (Pois carre), 171 
excrescences on roots pro- 
duced by Nematode worm 
{Hetcrodera radicola)^ 179, 180, 

- 181 

food value of, 177 

- - Indian variety, tubercles of, 
chemical analysis, 175 

leaves and fruit of, 173 
- pods, dry, 176 

chemical composition, 

green, chemical composi- 
tion, 177 

question of original habitat, 

171, 172 

roots, 175 

. decorticated, chemical 

composition, 172 
starch in, 172 


Psophocarpus tetragonolohits roots, 
mineral composition, 174, 176 

starch in, characters, 255 

grains in, 253 

— • — seeds, starch grains in, 252 
and husks, mineral ele- 
ments, J/S 

starch in, characters, 255 

— — time for sowing, 177 
Psoralva Archeri (shrub), textile 

uses,_ 387 

— hrachiata (shrub), roots edible, 

304 

- corylifolia (herb), medicinal 
uses, 376 

— patens (shrub), yielding fibre, 

388 

— poitaphylla (plant), medicinal 

uses, 376 

— plicata, fodder for camels, 288 
Pterocarpus angolensis (tree), 

source of red sandal wood, 339 

wood, qualities and uses of, 

353 . 

— dalbergoides (tree), wood, qual- 

ity and uses of, 354 

— Draco, resin or kino gum pro- 

duced by, 320 

-- crinaceus (tree), gum contain- 
ing tannin produced by, 320 

— - - wood, qualities and uses of, 

353 

valuable as fodder 289 

— indiciis (tree), medicinal uses, 

37b 

— - - wood, qualities and uses of, 

353, 354 

yielding tanniferuus gum, 

3:10 

— macrocar pns (tree), wood, uses 

fif, 354 

— 'Marsiipiiim (tree), astringent 

substance from, 330 

bark and extracts used for 

tanning, 339 

— - — producing kino gum, 319 

wood, qualities and uses of, 

354 . , 

— pallidus (tree), medicinal uses, 

376 

— - santaUnus (tree), colouring 

principle, 330 

— — wood, qualities nnd uses of, 

354 

species of, yielding wood used 
for building and cabinet-mak- 
ing, 353> 354 

- snherosiis (tree), wood, quality 
and uses, density and breaking 
strain of, 354 

Pneraria Thnnbergiana (climbing 
shrub), root edible, 394 
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Pueraria tnberosa (climbing shrub), 
tubercles edible, 3y4 
Pugh, absorption of atmospheric 
nitrogen by plants^ 12, 13 
Pidienxa parviflora (shrub), melli- 
ferous, 3Q4 

Purgatives, Leguminosse used as, 
371. 372, 375, 37b, 37«, 380, 381 
Pyrolus, woolly, 140 
— i see also Phaseolus Mungo 


Q. 

Quef:nSLAND, cultivation of cowpea 
in, 206 

Quinsy, treatment of, plants used 
in, 383 


n. 


Rafnia amplcxicaidis (shrub), medi- 
cinal uses, 376 

Railway sleepers, woods used for 
making, 351, 354, 3^0, 3^3 

Rape-cakes, composition of cake 
made from decorticated pea- 
nuts compared with that of, G8 

Reduit (Mauritius), cowpea as rota- 
tion crop at, 2og 

- - cultivation of peanut at, Co, 61, 

b2 . . 

^ Jack bean as intercrop at, 78 _ 

Resins, chemical bodies in which 
soluble, 3U 

~ dassiheation of, 313, 3 i 4 

composition modified by heat, 


— extraction from plants, 314 

— natural, 314 

— nature of, 313 

— - pure, 314 , r jj 

Rctama Ractam valuable as fodder, 


288 . . f 

Reunion, early cultivation of 
Phaseolus helvolus in, 140, 

edilde varieties of d’Achery pea 

grown in, 236 

value of bonavis bean as food in, 

Rheunmtism, treatment of, Legu- 
minosa? used in, 37^! 378 > 3 o 3 
Rhizohium beijerinckiu 4* 

radicicola, M i 

Rhizoctonia, pods of bean attacked 


Robertson, cultivation of Dolichos 
biflorns, 109 ^ ^ j' ■ 

Rohinia aviara (shrub), medicinal 

- - fmidPa^cacui (tree), wood, 
quality of, 355 

Rodrigues bean, 1G5 
cultivation as intcrciop, 105 


Root-nodules of Leguminosae, 19 
assimilation of nitrogen by, 

27, 28 

bacteria-containing, 21 

distinction from galls, 19, 20 

formation, 39, 40 

— — — conditions necessary for, 
2q, 30 

fungus theory, 32, 33 

influence of bacteria on, 

28, 29 

nature of, ig-22 

period of growth during 

which formation takes place, 32 

theories of various workers 

and authors as to, ig, 20 
Rope-making, plants used for, 387, 
388, 389 

Rose angelim, Brazilian, building 
wood, 353 

Ro-sewood, tree from which derived, 
340 

Rotation crop, cowpea as, 208, 209, 
210 

— - - employment of same legume 

as, for years in succession un- 
desirable, 264 

— „ value of Tephrosui Candida 

as, 192 

— crops of Legumiiiosaj indis- 

pensable, 268 

— peas as, in French colonies, 

history of, 258 

— peas, flxation of nitrogen by, 

224 . , 

various, comparison between, 

222 • , 1 

_ distances at which planted, 

effect on yield, 222, 223 

percentages of green and 

dry matter in, 226 

Roxburgh, gum resin produced by 
* Pterocarpus Marstipium, 319 
Russia, lathyrism in, 242 


8 . 

Sabinea florida (shrub), buds 
poisonous, 244 

rubiginosa (tree), density and 
uses, 355 , , , j 

— - wood, durable underground, 

Sago^^analyscs of Phaseolus aconi- 
tif alius, 138 „ 

original habitat of PsoPhocar- 

pnSj 1 71 , , 

seed analysis of Dolichos fabije- 
forniis^ 116 

Salfeld, action of inoculated bac- 
teria on previously sterile peats. 
43 
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Sandal-wood, 353 
-- red, source of, 330 
Suntalin, 339 

— wood containing, 353 
Santol, wood containing, 353 
Saponin, as cause of poison in Legu- 

miiiosn', -239 

- - extraction from seeds of Gymno- 

cladus dioica, 242 

— pods of lianc containing, 383 
Saraca camboditnisis (tree), wood, 

.362 

- - indicii (tree), bark astringent, 

34^ 

medicinal uses, 382 

Sassa, gum produced by Albizzia 
332 

de Saussiirc, absorption of nitrogen 
by plants, 10 

Schizolobium excclsnm (tree), 'wood, 
uses of, 3O2 

SchlagdenhaiilTen, analysis of gum 
prodmed by Acacid 
329 

Scliloesing, absorption of ammonia 
by tobacco plant, 17 
--- - - of atmoc-pheiic nitrogen Ity 
plants, 13 

St'bif)ira vuiior (plant), medicinal 
uses, 382 

Senegal, Imguminosne yielding 
building wood in, 332, 353, 356, 
357, 350, 363, 3b6 

- pea-nut in. yield of, 54 

— yield of oil from seeds of pea- 

nut in, 67 

-- ebony, tree from which derived, 
349 

Sensitive leaves of Mimosem, 399 
Serridilla'-, cultivation experiments 
with, 26, 27 

Scihania 'd'yyPtiaca (shrub), medi- 
cinal uses, 37O 

valuable as fodder, 289 

wood, quality and uses of, 

- (shrub), pods edible, 
304 

- iirandifiora (shrub), leaves and 

pod:^ substitute for spinach, 394 

— - - juice emitted by, 320 

. colouring principles, 320 

various species of, textile uses, 

388 

Sheep, Csesalpiniete suitable as 
fodder for, 293, 299 

- • Leguminoste useful as fodder 

for, 289, 293, 300 

Ship-building, wood used for, 356, 
350, 363 

Shoyu, preparation from soy bean, 
191 


Sierra Leone, Leguminosre yielding 
building wood in, 356 
Sind ora siamensis (tree), wood, 
quality and uses of, 362 
Skin diseases, treatment of, plants 
used in, 374, 383 

Smithia sensitiva valuable as fod- 
der, 289 

Snake-poison, antidote for, 38a 
Soap manufactured from soy bean 
oil, 190 

Soil, action on fixation of nitrogen, 
15, tb 

— enrichment by Legnminosa', 6 
f<’rtilit>’, use of Crotalaria juncca 

in restoring, J04 

— infusion, influence on acquisi- 

tion of nitrogen, 25 
- boiled, ofl'cet on aequisition 
of nitrogen, 2b 

-- inoculation of i)lot with, crops 
resulting, 44 

— stoppage of work of micro- 

organisms tlirougli closure of 
pores of, 268 

- - resulting from decomposition of 

Lcgurnlnosce and Gramincae 
compared, 260 

- - uncultivated, maintenance of 

nitrogen in, 26 

Soils, artificial inoculation of, 43 

- - treated with molasses, 43 

Soja bispidfi, Starr- li in, characters, 


255 

grains in, 251 

or soy bean, chemical composi- 
tion, iSS 

. _ proximate, of whole 

plant, i8(), 187, 1 88 
- — cultivation of, 183, 184, 


185 


pure and mixed, 184 

- export figures from Man- 


churia, 1 9 1, 192 

-- - - important to plant variety 
best suited to ])articular local- 
ity, 184 

— ' — introduction into Europe, 


182 

mineral and organic con- 
tents of different portions, 188, 
189 

elements abstracted by 

crop of, 186 

yielded in seed by 

crop of, i8b 

matter, total weight 

furnished by i,ooo kilos of dry 
fodder, 189 

nitrogenous matter more 

constant than proportion of fat, 
188 
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Soja or soy bean, nutritive elements 
in each portion of, i8q 

removed from soil 

by green crops of, 1B6 
. — oil from, applications for 
food and industrial purposes, 

I go 

digestibility, igo 

propenics and com- 
position, TOO 

oil cake from, igo 

analysis, 190 

original habitat, 182 

pods ripen all to-gethcr, 

‘83 . . 

. . _ _ — prodtiction with and with- 
out manure, comparative re* 
suits, 184, 185 

. . .. — resistant to drought, 184 

- - - - - - seeds, chemical composi- 

tion, 187 

- - - - chief preparations from, 

by Chinese and JaiKinese. iqo, 
191 

- mineral contents, 188 

. oil content, 187 

. . roasted, used as substi- 
tute for coffee, 191 

- - - - used in manufacture of 

diabetic bread and biscuits, 491 
. varieties of, classification, 

183 

number of, 183 

- - - - - - yield in various countries 

compared, 185 

Solly, Crofessor, chemical composi- 
tion and artificial colouring of 
gum produced by Butea fron~ 
dosa, 316 

Somaliland, coast of, export of gum 
aiabic from, 327 

Bophora japonica (tree), flowers 
used as yellow dt'c, 339 

- - sfciiudi fiord (shiubl, poisonous, 

244 

- iomvntosd (shrub), 244 . . 

seeds, chemical composition, 

280 

- - stems and fruit of, 290 

■ - valuable _as fodder, 289 
(trees), species of, nood, quali- 
ties and uses, 355 
Sophorin, poisonous alkaloid, 244 
.Soudan, Le.guminosm yielding 
building wood in, 3 S 9 , 

. Egyptian, gum Senegal from, 

327 

Soy cheese, 19 > 

antiquity of, 182 

- milk, 191 

Spain, pea-nut in, average composi- 
tion, 57 


Spanish lentil, 138 

see also Laihyrits sativus 

Spatolobus lioxbnrghii (shrub), 
fibre extracted from, 388 

wood, quality of, 355 

Spinach, leguminous plant substi- 
tute for, 3Q4 

Spirit manufactured from pods of 
Pithecolobiiim Saman, 308, 309 
S pirolobinm australe (tree), medi- 
cinal uses, 384 
Starch, density of, 247 
— in decorticated roots of Psopho- 
carpus U'irdgonolobus (Pois 
carre), 172 
in Leguminosa?, 246 
- grains, formation of. 246, 247 
- polari2ation of, 248 

striations in, 247, 249 

Starches, identification by shape of 
gram, 249 

Stockman, Professor R., cause of 
poisonous properties of Legu- 
minosac, 239 

Storckiella Pancheri (tree), wood, 


Strecker, absorption of atmospheric 
nitrogen by Leguininosie, 14 
Stryphnodendron B arb at i m a m 
(tree), wood, uses of, 370 

— polyphyUnm (tree), medicinal 

uses, 384 

Stylosanthes, valuable as fodder, 
289 

Sugar, effect 011 Asotobacter chroo- 
cocenm, 42, 43 

— cane, use of Crotalaria as green 

manure for, 99 

__ growers, cultivation of pea- 
nut by, 6g 

— canes, cultivation of Lcguminoss 

between, advantage, 223 
growth of non-trailmg varie- 
ties of cowpea between, 20O 

rows of, cultivation of peas 

or cowpeas between, 267 _ 

topped, and T^eguminosae, 

comparative table of elements 
abstracted from soil by, 2OO 

value of Lcgurninosiu as 

green manure for, 259 
— plantations, yield of pea-nut on, 

Sulplmric acid, amount contained 


in green pea, 137 , , . ^ 

in kidne.v', Frencli, or haricot 


beans, 167 
— proportion m 


seeds of lentil, 


127 

Sulla, 127 ■ * j 1 • 

— establishment m Andalusia by 
importation of soil from 
Algerian sulla prairies, 43 
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Sulla, see also Hedysarum coron- 
drinm 

Sunn or Indian hemp, how obtained, 

lOI 

Swainsonia Greyana (shrub), re- 
garded with suspicion, 244 

— Olxvera (shrub), poisonous, 244 

— valuable as fodder, 28g 
S^ivartzia Langsdorjfii (tree), wood, 

uses of, 355 

— tomentosa (tree), wood, uses of, 



used for, 383 


T. 

Tagasaste, 282 

--- see also Cytisus froU ferns 
Til mar Indus indica (tree), geo- 
graphical distribution, 3(jS 

— — - medicinal uses, 383 

— — pods edible, 3Q5 

pulp, chemical composition, 

30b, 307 

used as seasoning, 306 

~ seeds, chemical composition 
of, 3g6 

edible, 3Q5 

wood, quality, uses, density, 

and breaking strain of, 362 
Tannifcroiis bark, insects which 
attack acacias producing, 418, 
420, 422 

- - - - trees producing, 334 
Tannin in fruit of carob tree, 295 

— gums containing, 328, 329 
- kino gum containing, 320 

- - production of, best means for, 

33b 

'I'anning matter, l.cguminosae pro- 
ducing, 333 

Tapeworm, remedy for, 383 
Tea, leaves of l.cguminosae used as 
substitute f<ir, 392, 398 

- - see also Jyree tea 
Tea-packing cheats, wood used for 

making, 368 

Templeionia egena (shrub), danger- 
ous, 244 

T efhrosia Candida^ indigo-yielding, 
192 

-- - loss to -nil from growth of, 195 

how avoided, ig6 

root system, 197 

seeds, used for feeding live- 
stock, 196 

and husk-, chemical com- 
position of, 196 _ 

- - — stems and fruit, 194 
and leaves, green and dry, 

mineral cfjmposition, 195 

— mineral composition, 

103 


TePkrosia Candida j time of sowing, 
iq6 

value as green manure, 198 

; -as rotation crop, 192 

— Unearisj 200 

— piscatorial poisonous to poultry 

though eaten by cattle, 200 

— purpurea (shrub), as green 

manure, iq8 

chemical anajyses of, 198 

leaves and branches, propor- 
tion of nitrogen in, 198, 199 

medicinal uses, 376 

poisonous, 244 

root system, 197, 198 

— some species poisonous, 200 

— species of, local names for, 198 
wood, uses of, 356 

— toxicaria (plant), medicinal uses, 
-- logehi, stems, flowers and fruit, 

1Q7 

Tereas, undetermined species of, 
stem of Cajanus iiidicus (pigeon 
pea), and pod of Mneuna utilis 
showing chrysalids of, 424 
Tetrapleura Thonningii (tree), 
medicinal uses, 384 
Textile purposes, Leguininosm used 

f<^r, 385-3^9 

Thea sinensis, manganese in, 229 
Tiger-wood, 352 

'I'ipuana (woodl, quality of, 356 
Tobacco-plant, absorption of am- 
monia by, 17 

Tolu balsam, chemical composition 
complex, 31Q 
--- -- collection, 318 

- nature, 319 

- solubility, 319 

therapeutic uses, 375 

tree producing, 318 

Tonics, ])lants used for, 373 
'rool-handlc5, wood used for. 357, 

358 

Tortnx gJaphryiana, moth attack- 
ing lucerne, 287 

T onnatea fanacoco (tree), wood, 
quality, uses, and breaking 
strain of, 355 

Toxins, accumulation in soil by 
plant growth, 42 

Trade requirements, conditions to 
be fulfilled by in order to con- 
form with, 313 

Trees producing tannifcrotis bark, 
methods of rutting, 334 

.... yield of. 334, 335 

Treiib, M., prussic acid in Phasco- 
Ins lunaius, 232, 233, 234 
Trifoliinn alexandrinum, yield of, 
2B9, 291 
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Trifolmm (hcfbaccous plants), some 
varieties injurious, 244 
--- untoward symptoms in livestock 
produced by carinpr, 244 

- - pratense, (red or field clover], 

2QI _ 

- - chemical analysis, 201, 2Q2 

- — fertilizing^ value, 2 qi 

^rrocn fodder and hay, chemi- 
cal analysis, 201 
■ - - valuable as fodder, 2Q£ 

- principal species valuable as 

fodder, 2S0 

T riii:ouclla Fivnnm -p'LVCum ( herb) , 
edible, 3<j4 

medicinal uses, 37G 
seeds, chemical analysis of, 

292 

- • valuable as fodder, 292 
Tiroei'cles produced on roots of 

manioc pea, food value, i:i 
Turkish gum, 32 = 


U. 

ITxers, cleansing, leaves used for. 

— - treatment of, barks employed 

for, 3^4 

I nited States, loco disease in, 243 

— ^)ea-nut in, average composi- 
tion, 57 

yield of, 55 

— on manured and un- 

iiianuied soil-- compared, 55 

— . ><)v bean, >ield of, in, 185 
sub-tropical portions, use of 

Desmodiiofi tortiiosmn as fod- 
der in, 104 

I'terns, alVcction? of, bark used for, 
382 

V. 

\'Axn4.A j)lantation, jiigeon i)ca 
plants sheltering, 02 
Varnishes from scmi-hard copal 
used fur iimiinting preparations 
for niicroscupe, 3-4 
- - manufactured from copal, 

Varry, ('.uei'in, proximate con- 
stituents of gums, 311 
]'alcrre (7 g/mv/^/cn.v/.v (tree), medi- 
cinal uses, 383 

Veneering, woods used in, 34Q< 353 
Venereal diseases, treatment of, 
plants used in, 375 
Vermifuges, plants used as, 375> 
37b, 382 . 

Viciu faha (bean), anlhiinty of, 201, 

attacked by species of Aphis, 

205, 206 

30 


1 iciii jalxij chemical composition, 
limits for, 204 

- - compared with that of 

French bean, 204 

- dc'scriiitinn of, 202 

embryos, axial portions rich 

in nitrogen, 205 

- - — food flour from decorticated 

beans, clicmical composition, 
205 

husks, chemical composition, 

- - starch in, characters, 255 

prraiiis in, 253 

-- -- weight of seeds for all 
varieties not identical, 205 
satmi, chemical composition, 
293 

- - — percenrage weight. 203 

- - - valuable as fodder, 293 

- .'icpinui^ 2p3 

- - teiraspenna , valuable as fodder, 

2()2 

valuable as fodder, 293 
Vi^na (cowpea), 158, 20G, 

- - — as rotation crop, 208, 209, 210 

- - at Rednit (Mauritius), 

- attacked b\- Agromy^^a, 208 
-- hiack-cyed variety, starch in, 
characters, 255 

- - - - starch grains in, 251 

- cultivation in Australia, 215 

- - — Mauritius, 215 
Queensland, 206 

between rows of cancs.zO; 

— Jcvelupmcnt of, 206 
■ - - - discovery of, 206 
food-value of, 208 

- - - grev variety, starch in, char- 
acters. 255 

grams in, 251 _ _ 

husks, chemical composition, 

2 1 1 , 212 

— method of sowing, 240 

- . - in pure and mixed cul- 

tivation, 210 

- - mineral composition, 217, 
218, 220 

- - ploughing under, 219 

- - — time of sowing, 208 

- -- value as fodder, 214 

- - - varieties of, 206 _ , 

.. - chemical composition of 

seeds compared, 211 _ 

- - non-trailing suited for 

growth between canes, 206 

. ! proportion of seeds per 

hectare obtained from, 21 1 

trailing, method of culti- 
vation, 206 . 

Vilic, G., absorption of atmospheric 
nitrogen by plants, n, 12 
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de Villele, A., yield of chick pea, 

g8 

de Vilmorin, weight of seeds of 
bo-navis bean, 122 
Vinegar, pods used in manufacture 
0 ^, 309 

Violet wood, 358 

Viscous matter, secretion by bac- 
teria in root-nodules of Legu- 
minosce, 37, 40 

V oandzeia snbterrania (Bambarra 
ground-nut), 70 

— “ chemical composition, 7t, 72 
cultivation, requirements for, 

starch in, characters, 257 

grains in, 256 

value as food, 72 

yield of, 70 

VouacapoHa americaym (tree), wood, 
quality and uses of, 362, 363 
V omfa Simira (tree), dye-stuff 
from, 342 


W. 

Water, content of, in pea-nut, 65 
Weeding Leguminosa’ when young, 
267 

West Indies, Leguminosrc yielding 
building wood in, 351, 366 


Wheat, absorption of ammonia by, 

17 

Wheel axles and hubs, wood used 
for making, 351,, 357, 3 ^ 3 , 367 
Wilfarth. See Hellriegcl and Wil- 
farth 

Wolf, absorption of atmospheric 
nitrogen by Leguminosae, 14 . 
Woronin, presence of corpuscles in 
protoplasm of nodule cells of 
Leguminosae, 16 

X. 

Xaxthoagathix, 320 
Xylia dolabriformis (tree), 332 
extracts from wood, composi- 
tion and use for tanning, 345 
wood, uses of, 370 

Y. 

Yam bean, no 

see also Dolichos bitlbostts 

Z. 

Zanzibar^ copal produced in, 323 

amount exported, 323 

Zimmermann, properties and com- 
position of soy bean oil, iqo 
Zollernia mocitahiha (tree), wood, 
uses of, 356 


John Balk, Sons & Daniki.sson, Priniers, 83*91, Great Titehficia Street, Oxfurd Street, Loiulon, W, 






WHEN MANURING YOUR CROPS 


do not forget to include the necessary proportion of Avahahle 
X iTKOGEX in the form of 

NITRATE OF SODA 


with the complete manures that you will require in addition 
to tlie 

GREEN MANURES. 


XriRATE OF Soda counteracts drought in the soil and hastens 
the maturing ot crops, and when labour is scarce and dear 
and the ground hard to work through absence of moisture, it 
will pav to apjdv a light dressing of Xilrate of Soda at a small 
cost per acre, especiallv when it is desired to bring along the 
crop before the rains come. 

NITRATE OF SODA FOR WHEAT. 

Witli wheat in India the average yield of the same land lias 
been increased from Li to 20 maunds owing to its having been 
pioperly fertili/ed, but where the land is only occasionally 
manured the croj'is ai'e poor. 

NITRATE OF SODA FOR MAIZE. 

In many districts deep ploughing is a mistake, and when this 
is the case the land should be lightly cultivated and the nitrogen 
reciuired supplied in the form of X it rate of Soda. A practice 
that very materially reduces Mai/e yields in the Philippines, we 
are told, is deep jdaughing instead ot shall iw cultivation after the 
loot svstems are well developed. This destructive mode of culli- 
vatioii is practised with sugar-cane and tobacco as well as with 
maize. Maize requires to be well supplied with plant food in 
order to increase its carbohydrates, fat, and protein contents, but 
this does not mean that the crop should be too heavily fertilized, 
as to do so is a mistake. 



NITRATE OF SODA FOR TOBACCO. 

Investigations in the Botanical area at Pusa go to show that 
tobacco after sunn-hemp {Crotalaria juncca) does not ripen off 
as sharply or evenly as that grown with farmyard manure and 
that supplementary manures— f. dr,, artihcials-may be necessary. 

Tobacco planters therefore, in India and elsewhere, should 
carry out experiments to ascertain the best proportion of 
nitrate of soda for their tobacco crops, and how and when 
such applications should be made. 

NITRATE OF SODA FOR SUGAR-CANE, 

Experiments carried out in Travancore go to prove that the 
application of a complete mauure is benelicial to sugar-cane 
Cl ops. In these days when it is essential that every area that 
can pioduce cane-sugar should do so as freely as possible, 
plainers must see that they apply the most suitable complete 
manure to their crops, judging from what has been done in 
Hawaii, where we are told the average yield in 1911 was about 
nine tons of sugar per acre, as compared with one ton or less 
in India, sugar producers within the Empire can, by a judicious 
use of nitrate of soda, greatly increase their yield per acre. By 
doing so the cost of labour, irrigation water, &c., per ton of sugar 
produced will be on a much lower scale than it is at present, 
since anyone can understand that it costs far less per ton of sugar 
it nine tons of sugar are obtained per acre, instead of requiring 
nine acres or more to produce the same amount. 

(ifeat stress has been laid by experts on the necessitv 
of the cane atlaiiiing maturity before being cropped, and 
wlieii the sucrose content is at its maximum. Returns given 
show that this content increases from 270 to 15-86 per cent, in 
the same cane, whilst Java returns go up to 18*77, and returns 
even as liigii as 20 per cent, and 22 per cent, arc spoken of in 
tile West Iiulies, 

Hawaii, which spent in 1910 $60 an acre on artificial 
manures, obtained up to 8 8 tons of sugar on selected estates, 
according to Gerligs, and in java the cro]i is very generously 
fertilized, manures supplving nitrogen being exclusively used. 

In Hawaii, according to Tropical Life^ the practice is to use 
a complete fertilizer containing a considerable amount of nitrogen, 
and later on to top dress with a liberal quantity of nitrate of soda. 
It is stated that as much as 1,000 lbs. of nitrate of soda per acre 
has been applied in three separate dressings, and that this paid 
well. It is, we are told, quite a common thing to use from 600 to 
800 lbs. of nitrate of soda in Hawaii, which shows that what may 
appear to be extravagant fertilizing gives excellent financial results, 



JOHN BALE, SONS & DANIELSSON, LTD, 


Sierra Leone: Its People, Products, and Secret 

Societies. By H. Osm\n Newland, F.R.Hist.S., F.T.D. A 
journey by Canoe, Rail, and Hammock, through a land of Kernels, 
Coconuts, and Cacao, with Instructions for Planting and Develop- 
ment. Demy 8vo, pp. ‘252, illustrated by 19 plates, cloth boards, 
price 7s. 6d, net, postage 6d. 

Coco nuts: The Consols of the East. By H. Hamel 

Smith and P. A. C. Pape, F.U.C.S. With many illustrations and 
some Original Sketches liy F. A. G. Pape. Crown 8vo, Ihice 
Pis. 6d, not. 

The Fermentation of Cacao. Kdited by H. Hamel 

Smith, Editor of “Tropical Life.” Crown Svo, 318 pp., with 
35 illustrations. Price 10s. net. 

Soil and Plant Sanitation on Cacao and Rubber 

Estates. By the same Author. With separate complete Sections 
devoted to CearaRublior Cultivation, Castilloa Rubber Cultivation, 
Puntiiinia Rubber Cultivation and Rubber Tapping. Over 100 
illustrations. Price lOs. net, 11s. post free. 

My Life Among the Wild Birds in Spain. By 

Col. W-iLr.0UGHBY Verxeu. About 500 pp. letterpress. Size 
9 by 7. 25 Plates and over 150 illustrations from Photographs and 
Pen and Ink Sketches by the Author. Price 21s. net. 

Adventures in Search of a Living in Spanlsh- 

America. From Mexico City to Yera Cruz. By a Aledical 
Alan. Second Edition. Price 7s. 6d. not, postage 5d. 

Life and Adventure in the West Indies. A Sequel 
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